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HC-F90 BAR T N IRt e 2 X E AR EFE A
= (HC-F90, Bombyx mori) (GN5, GCS5, GN5XGCS5, GN5
X H1 511 5, GCS5X H 604 &)

R 2 B O
o — TR 4 DN

BRBERA 7 DT 5.0 7 (DA BHALTRBRAR H DIRODARE ML OF
PG, @UROFE BHLE D MO E ), OROAEE,
@R OWORE . ER, R R BRI IZ D0 6
@F TIABET 5174

BARFHHR 2 WSO
TR D5 IE

PR ARl B X D FT AR - KRS Tk L 1382

FREEE B X B O PR - ENCHFERTIE N R - B E R
AT BRI A 2 R R A X

SR . ARENSAMIOEI H3I BET

PREEA B XN O sk DN - BCED 5 [ FREEE 7 X 0 fi
RNBEMOZREE] OLBY &1 5,

Res i i 5 DX e oD LA

1 WIZETL2RIEEATHZ L

(1) FERRN~OENE DAY ZBhIET 572, Bin -/ z
WA 2%l CERBET 5720 0OBB BT A afdd
FHAEXE (LLF [fRREfE XE) &vo,) ZHEFETe L
WZxy b (B 4m) ZREL, ZOIMIICERRT = 2
(HmE15m) ZHREBELTWS,

Q) BTz A 2 ZHETHXETHDH Z &, HAE T
SNAERIETH S Z L K OEBELE O K4 72V LTk
ZRRT VAT TV b,

(3) PRBESTE XN OHEER B RITEMR, BEL O 20 2. 7l
. AR L. AR CISMIBAPA AR e 20X 20w, M
TOMEE~L, SIEFTFNDOAENFETH D, R OITIT
RO 7 4 NV Z—5H WO AHT D,

(4) BRBESTE X E N OALEE B =IXER, BE, TR OEZ 2,
BAPAFTREZR R, ¥ v v Z — R ORI O IZIE 4mm HEL T O
ZiRoTUW5,

(5) M7 AfAE =B K OHEE B =1L, REEELUEL (IHFD 25 47
EAES 201 5) 55 6 5558 1 HOBUE IR 5 BIRIRIZIR T 5
B xim- LT\ b,

(6) NEWALPETHW D W ERJE (-30°C~-20°CRXE) XL Hz
(60°CRRE) DFXIEIL, W51 HAH 2 A W% O S O B
L DEDDOSEVEDOMERIZBIT D1k (CFRk 15 FFIEHR
97 5) ZHES L H RIS Y 7o o THD R EPRERS Ik
FEDGHE L DX &35,

2 WRICHBIT L FHEMETFTH L

(1) BNZED D IEEEFEITNE D .

Q) MZEDDE=FV U THBEEICESEZ, £=X VT %
FEhid 5,

Q) EMLHEMEENET HIBEZNND DL EROLNDHITE
STGEIE, BNCED 2 BAaMEFEFICK S 0N
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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

B EANCHWEEOREAL X w-1 pnd TH D,

® w-1 pnd

FXL=uNnA FrXr T —EORRIZEY, IILOCEIRNAATH DL, £z, TIEIE
RIRTH 5, BEAYEIRY — /3 7 (https://www.gene.affrc.go.jp/)IC ANIP & 5 10308 T
BiEkSn T oRFEME THEAIN (BINEET w-1 ZFFD>) & ANJP %75 10389 TH
PRI TV DO IRFR TR TEAIFRIRIN) CGEAIFRIRINEIS T pnd ZFF>) & &R LT
BARAERE L, w-1 %O pnd D HFIZHOWTREESIC LI IRIREAINGETH 5,

@ Aarc
w-1pnd & CSO1 (+ +%1) ZZZFl L, ZDOHMRITISVDTIRIR K OV IR B IR O (K % 38k
LCEHENT-RHETH D,

@ H603%

EMOKPER TR « RHBESINIIEITICE W CTARMEME E L TER I A 0B
WiRDOHAEERTH D (BHMOKERREREZR, 1993), HEERIIGBELZ 2L, Sihofk
FUTIRIR R C BRI (B O H OB AL A T = AFRENILE L TR S L7 i8ER)
Thbd, MITEGEFEET, BT ETH L, HEIIOINGAITHERTH S, B, B
WFHARS CHERE - IRIFS LTV 2,

U R A EHARIRAE T RIS D g WO W, AEETHIUTER A, etk ThiuT
AR R
2PN NZ STEND OB A 2, WO X SICR x5, BR (FJD) &30,
3 HB 0L ERIETE THMNE ORR R, I L CRIOREIZA U7 8k
4
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BEMOKES TR« BRI ATIC B O AR RESEE LTER LE fetto A
WSRO R AEEE TH LS (BMKERRERZF. 1993), EEIINtEGEEZZ2 L, Jihofk
BITIRIRR T, BRI Ch 5, MITIRRER T bB oI ETH 5, BEINOIIEITE
RTho, BUEIL, BRI CHER - (RESh TV D,

® 604 5

EMOKPEL TR - B BUEEHINIEATICB W CARMEELFE S LTHER L AkEo B
MR OPHPEERE Th LD (BMKEARERZR. 1993), BEITBBEE 2L, Shofk
BITHER T, BEAUIMECIIR A, JECIER (SR DA BB 2 FFz 72 W, TR
DHIERR) &7 DR E 2 A LR OB S 2l Th 2, MiTMEMIE T, b5 bi3E@
Th o, BFEINOIIEITERETH D, BUEIL, U THER: - (RFSNTV D,

® Fs1E

MK PEE TR - BRI ZERT IS WO RIS ShFE & L CHERR Lz btk
EEFETHD (BMKERRERZR., 1996), EEITBEEAL 2L, ShhofaizERT,
BRI L AR5, MISFENE T, BB OIXEETH 5, BEIIOINEITHRIER TH
5. BUEIL, BUHHE CHER: - (REESh TV,

N EARVESNOBRRERICE T 54K

A 2 FTE Bombyx J& X, 1A =* (B.mori) . 7'V = (B. mandarina, 711 = & e %3t
THEZBZOLNTWDEAERM), 42 K7 U2 (B huttoni) 72 EHFENREGEND (HiX, 1988;
{RIJEUA, 1998; Xiaetal., 2009), A =i, FAEN/RRE LIZRHMRIZIE, T CICAARERRE T
DAEBRRNZRIML T\ S TEHY, TAEIZHE W TEIMIETH L TEAE LD,
BAREREE FCAER LIZD LTV ABNTHRE ST, 7ol I A a2 L ZMEnRE/R 7 U 2
T, BRRE FCTERL, BRo o7, PE, G LOHEEERBICOM LTS, BET
IR AT D05, BERRE B O/NERBLRE ., MileE R, R OVEERER T30 Ly (i
JEUAE, 1998; BEAR, 2001; 4x3E5, 2013), 7 U adshdix, A a L, 2O D

(Morus spp.) D¥arBENDHI20, FRELITHAZBAERLTWDLEEZLNRD (KM,
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
) o ESbil, BEOEREEZ LN TWND, BEIME DA 21T, FENOE S, H
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% CTHREDMTHOIL, IUERIEE EHRKO 40 77~ 0w
L7z, L2 LRI, ARk DR, BEEZOGRMEFNRFICIVEENPFIRL, 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
THERET 5 5 A ~10 AP E THREBHM & S TWD (B3 5,2010; HATARTE,
2002),

A DL T, EREICE 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,
W38T, MEMR OO EEDR T LT X5y LoD, EETRIOME ARG L RSB SEN & B
% (IUA®, 1999),

SREAEFERO DA aDfREICIE, BEICAEBT 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 - BREPRFES TN D (BEAMERY — 07,2018, T aFAAFY
V—A7urYxs k,2018),

A NIMTENTEHESND, I a0EFIITENIZ22HY 1 DIF8E LA
SADOFRENPBINEST, ZNERETH-OOFEEIETH D, b I 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 OUIRAZ LY 72 UHEREIZ 3R] L, 8P 95 £ CHEuNCIR#ET 5, P L7zikix, S2i
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; #IF5,2010),

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, JREURA~ DR PEA @ OVHEZS IS, IR - i BN B
SV AEV 72 R F B 2 A C & DRI E T CEE T 5, SIEDHEMTHE OFFED T T,
BEDORFE~ORE A2 BRI L CTRRIFAETZITO 2L R—KITH D, %< OHemILFEE
BICIIFRESG TR ALHEBEREASNTEY . 2< OBEEZIHRE L FEFET 2
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, FFRRELZRBICLEL T2, HEIT 11~14 FRREOCHE 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) AEBEZRRUAERFRFML

A EARRRM

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

% (1) IMTITIRARGE & FERIRIN & 2385 0 | ARIRINOAIRTE TRUA9 5, BHEfR. 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 TEMEZTE T L, S HIZ2~3 B DL O 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, EFRODIMEE COBEN 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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(I5CIA®H E24TC)

-1 ' e
9~ 128 F3
= 5

£ 1E
‘ v (TR E8)| .ﬁﬁﬁf

Bt = (3~4g26T)

(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 ) g, R, BE (5D 2L E 5. KREIX 3 mm~85mm,

10 SHEMNIHEIR AZ X T REOKEL AT D) BELAIZ6ETSH 5, KITMEW
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 2HREEZHT2) BNELICIET 255, RANBECTEDIL, A ATFITEHA AR LD

KEW, M (K LBT) OfAERH D | A ADAIZ A ALY K&V, £, #XH 5753,

TR 2355 <HEDKAUL L TWD Z EFIC LD PNE-ZIT T HHRESEZ LR TERWD,

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 E B D, O K E SITFRD 20 mm, BADHKY 30~35 mm (H ARZER 4, 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%, A IIREBEEZ R L, SIHROEREITRIRR T, BB TH D, ML A6 TEiR
B ThH 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
IR HWBATWD (B 5, 2010) (1X¥2),

13 D14 2 B OBENEEEOFARF CIL. BEIEREAZ KR TR L2 SMTIEMHEA @I EY B o4 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



2. MRAHEMNRRFAFTREICL LT

il TR

5 - IR

g

TTCORE., BE, [IEOLRBIILITO LY,

e

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; AAZE AT, 2002; £5H5,2010), HEAMIO 1M1 28°C, 2 #mHiiL 27°CA HIE L
L. 3 WHNCAD LEBIRET 26~27TCRRWE SN TWD, HEH O 4 Il O E

L 25CEBFEE L, SHElE 23~25CE B L THE SN TS (R - BHREEREII
ZEAT, 1995)

15 - FABImE

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  ERITENTINED 4~5%RER 2D | 5T 70% R E L TV D,
o, @i Q7CLLE) - {RR Q0CLLT)., BEORER, KEFRMFEORRLEDLEIX
IRV RRNE SR TWD (fEH, 1979; B ARA R4, 2002; #I:5,2010),

- b
25
Rl E ORI, FICHSRM SRR TS L0, 16 RRIREE ORI L 8 RERIFLE
DOIFHZ D RKFIEH 25, SHROFEFENH O &L SNTWD (EH, 1979; £ 5, 2010),
- 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 T 20N H 5, Lo L, HERBIZ MmN 72 &R £ 72132 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
(%) (IK3) Z AV BB A Z ZICALETHAELE 2 HFIEN—KINTH D5 (B 5,2010),

X3 Lirae (HiRmk)
LREBBFIARADHA2Z2BLEDE. DA ADLKITHFICHAL., 1 REIC
ECE RS (XN

RELFIIWMOBM CHATT 5720, A& U SE5 2 L1342, R RERFSEND
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 B4 E 255, 1993, 1996)

N HEHUIFAEME

(T A 2O HIT, ABNTE A SN REEIN TR 2 72 U TR L, LSO

PR REEZRMRT S 2 &3, KERE, SIROHKE YL ENMbNTVND
13
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(A AT R4S, 2002; #5516, 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 ENTERVR, BITIXTE D, A ARBPFRLE Lo E F, EERKICH 55
RN 7 zmey (R a—n) 28T 5 & AARBITAIC L > THET7 =%
VEBINLTAABBOMBEEZMY | RUTTITPNE T2 Z 22030 2 A BIZfD > 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, (b ) BRI BIR 22 < M THRIR 2 AR A R, AbMhmFE 12 51
(VW) S (EFHAEZRBOIRE &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)

¥, RERBO A X PEIN LT RGO . N0l A2 52 7 < Th . HAREL A%
BILE S TIREEZ DD Z LR H DN L E TET D Z & 13md T (F A, 1969)
H1 511 L H 604 ST & bIZALETH Y, EH 5 bIRIRINDIERIZIRIZ L > TABRY
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
T ald, A aROFEEOFEELEBICEL LTS 2 U a X0 2 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 2L UalDRMET 2EHR]

RN A 2L 7 T a RBLIZGE, A adiffe | 1A aDiED 7 = v € Tl
END7VaADRELIILRFRETH 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,

~ RN

(A =%, BAREMT CRMEOE A D4 BT 8 % KETREMEORERITEHRE S
FLTUVR)

b BEWHEHOEAM

(A 22OV TIE, BERSM T CRIHO A Y S DA BRI 2L RITTHEME D
PEAE TS S TuZeny,)

F  ZFOMOEFER

15
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[FAENTONT | RAIFOEAELY DS DR O I RerE]

A NIFETDHEREY E UL, FEMEO A 2 7P (Blepharipa zebina) . 7
U 2 N U= (Exoristasorbillans) . 714 =/ 27 I X = (Pediculoides ventricosus) 7% %
(A AT ARFR,2002), 2Oy, 77 v ax KU T (Exoristajaponica) . 714 3/ 7
7 7 YT (Pales pavida) \Z X2 FHERL, "I AV, I~ RUSEH, UvAAH R
A7, AILVH, TIUFT AT, AXANTH, T VHE, BREICKMELRES
NTWD (B 4; Bl 1929; 114K S, 2014),

(AR IR AE T K 2 L D mTREME]

A NZERT HMAEME L L TIX, VA4 2 LAWY A /L A Bombyx mori
nucleopolyhedrovirus, 774 = HIfE Z A {KJH ¥ A /L A B. mori cypovirus, 71 ZAxGPEik{b
i 7 A /LA B. mori infectious flacherie virus, %1 2JREZHH 7 A /LA 1 ¢ B. mori densovirus
type 1. 1A 2RIZIH T A /LA 28 B. mori densovirus type 2 D 7 A L AR HE X O HE
B X ¥ DI Beauveria bassiana, $%= X 9 JFHE Nomuraea rileyi, 225 X 9 I Metarhizium
anisopliae, =7 71 EYREA Aspergillus spp.F DSRMKE MR MERALIHR OIRIRE Enterococcus
faecalis, B OIRIFE Bacillus thuringiensis % OfiE ., & L TR 795 OIRIFEAR Nosema
bombycis %DM BN T b D (HARE R TS, 2002),

[FERRGLME I & % e L o T REME ]

S oNaRfi e DEH THNOHEH SN BER OFFEWE I L TEZERH D . Zh
WL TRET LA TOREENETLND (F&H, 1979),

2. EBLETHEBZAEVEORNECETFR

Z 2T, HC-F90 BInFEANQEMRCEN T 7 B EAMBARLEENA 2 (HC-FI0,
Bombyx mori) (GN5, GCS5. GN5XGCS5, GN5XH1511 5, GCS5X H 604 =) (LT A&
BB A 2] LV 9,) OEROEOICHW GBSOV CRET 5, Zh
ZHENED | AEAREESR S OMREEICRE L C, BB HEAEOREBIZ OV TRHET 5,

ARBAR TR Z A 2 OERICIE, BBRET (F7 ARV V) O—2ThD piggyBac
\Z L DB HENEEZ W, piggyBac i, A4 7 27 %X 7T/ (Trichoplusia ni, EH
M FavH) OFEMTN-368 [IZHKT 28K TH Y, DNA ETEIY HEny
FASNTZVTHEEZFAL T, kx Z2ERETEEFEANIHNWSLN TS (Cary et
al., 1989; Handler, 2002) , piggyBac |%, HEEEF B T75 2 DO RIGHAAINTER L7 tiE %

16



5o T\\ 5, piggyBac DEEBIERE A RBLSED L. = OEEBEEEN ARIME I R4S

A LCUlr L, Y10 H &7z piggyBac IME XS ) LPIZT U F KFEASND (K 4),

7212 L. T O¥ F T piggyBac HIENLRBT HBBEHREOBEICL>T, 7/ Lo

DWFHTEER LT bz 0+ 5 ATREM N b 5, % 2T, piggyBac % B8 L=l 4
5 ARDBMELRD,

A AL ERNEIEFZHEANT 57201, piggyBac # LT 2 FHO T T7 AI N&
MAGDOETHWD (X 5), —2if, BBEEEETFORDYIZ, A LW HBBEEGT
AL R —7 T ZI RT, b9 —DId, piggyBac DRIHILHID 5> HD 1 D& KIF S
Bl NN—=TF A FTH D, R 2 MG T 2~ /=TT XX Fid, A7 OREmRd

10 FIBRKELTWD72O, TUAMRIIE A 27 AFITFHEASIT, FFFEA L Kh—7
T A RHOREGEINZER ENTZEIRZ IV ML THA 257 ) AP AIELZENRT
2,

K iREF R ifER 5
87 1 B FpiggyBac <H skazezmzr | >

S S

yﬁﬁﬂiﬁ'ﬁ‘ﬁ‘étﬂﬁ L T&#

“llll

-
‘0

4-III<H:H>I|--’

.0
4

15 4. ERTEEAF piggyBac DEE

17



<L EBEREET | =

&x18E FpiggyBac - RIGEEH 1 DEFBRE

- EBRBRERTORE
- BHERFOHA

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

ENEREET

ANN—FSZX2 K

FFr—F523F

.........................................................
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  WTHA AZEINTBRMIEAT D HEZ D, ZHICRD  ~R—=T T2 Rinb 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 FAMRITH A 2T CTIIHEE L2V T, JAENEA TR HE 2 5
10 IZL7eRlo T Ml 1 OH7= D IZEEND 0 FOEBEAD L2 S v LT, Hfky
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
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Y, o WO AZM 6 (2,

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

®1 FF—TSRIFOBRERE. @K, HEE

BRER

YA X

B 3R B2 OVBERE

BETRIAEY )

RNV RIE—T 17T ufr HEMEZ V7 BEIETFRBE Iy b (HC-F90

v H#EEBLRY—I1—X
—)

Fibroin Hpromoter (7 4 712 | 50kb | A4 afk 7 s 7 v 4> H HERTFOT 0T
A v H#HBE T rE—X —H—, 7 47 uA v HHEEGETIRIT D%
—) AR COBIEFOERG A HET 5 (Kojima
etal.,2007)
HC-F90 (A1 TdHD |17kb | €T X 7Y T A > (Fungia concinna) HRHE
RN H T E—7 4 NS VN BICT R BEREEANLT
TuA s HBMES R 28 LIzt # v %7 B mKO-F90 %,
HiEsT) Aafik7 o7 vy H#HZY L RXTEOHR
WICER LI-Z@E Y "\ Eea— T 5E
I+ GBR 10), FREECEZRS>T7 T rA
(fRMAE Z NV H) ZELHE D,
Fibroin HpolyA (7 4 7 1A | 08kb | A 3fpk7 4 7 mA H S5 FDX—3

X—H—, K HET 5 (Kojima ef al.,
2007)

B AB779767 D—ER)

WERR A Z R EBIETF (v— D —8ET) BEIEY N T2y a &

3xP3 promoter

0.2 kb

RCOBEBFRBELOZOIZA LHIZAEK S 1L
TR TH D 3xP3 B, FA 1 a v
7 3 (Drosophila melanogaster) HKE 2 v
7 BRI E hsp70 BAGT- O T R E—H —ITHE
A3 TeE—4—, BInTOIRTOEST %
HET D (Berghammer ez al., 1999; Thomas et al.,
2002),

EGFP (SR ikt a2 v
VA S (ol

0.7 kb

FT 7 7% (dequoreavictoria) D LZER
FRt X R BRI T (Va Ty 74,

19




Yang et al., 1996) ., BInT-HAHEZ 1 A 2 %3
LleoD~—H—#sf L LTHWS, Eiic
Bifge L7- 3xP3 promoter DEIE & AbH T, &
{52 1 A 2 DR T EGFP #5813 5,

SV40 polyA (SV40 # — I *
— 5 =)

0.3 kb

VI T 7 A VA 40 (Simian virus 40) 7/ A
KDL —IRx—H—, HEGEKIEEHET D,

FoM (F7Eya BB ABT13995 D—ER)

piggyBac R

0.8 kb

A7 7YX 7T (Trichoplusia ni) H 3Dz
B R piggyBac DK bsEES] (Cary et al., 1989)
A 3 ) D~DIFAEE L T, piggyBac #58
PR OFSFEBLAT E L TE <,

piggyBac L

0.7 kb

AT 7YX TN (T ni) HROEBA T
piggyBac DAEEECS] (Caryetal., 1989), A =
7 h~OFFAIZEE L. piggyBac B4R D
PRERELS & LTE<,

NERBEIR (RBETFHEBZTA 27 APITITFELRY)

pUC ori 0.7 kb KIGH (Escherichia coli) H¥ D7 Z XA I K
ColEl DERBALER, A7 T A I R& KM+
THIET 2720 DO/SITH VD . Al 7R 2
HA DT ) DFITITFRA S v,

AmpR 09kb | HFUEMET v BV ) KT HMMERA . A

TIAI NERFOKRGEZEET 57200/
FITHY ., KBLHHEAZ A D7 ) Lz
ES TNV (AN

EEEERED 9L, ARICEEH SN TORWESIZOW TR, AHELZ A 22BN T

EMSARVE B 2 RIT S 720,

20




Mspl 13770

Mspl 13528

Mspl 13418 Mspld8 iy, g FYH4E—avATO—T sE
Mspl 13351 & Mspl 82
y Mﬁlz;ggﬁ Mspl 13317 &
P Mspl 1950
Mspl 12697 Mspl 2104
Mspl 12550 q Mspl 2161
_ |||| Mspl 2246
pUC ori S EEEE pigaybac R | o Mspl 2401
Mspl 12061 o Mspl 2411
Mspl 11972 42 Mspl 2451

Mspl 2514
Mspl 2574

[FI—EETFEEITIH EGFP

piggyBac L
Mspl 11100 I|||

Mspl 11051

Mspl 3105
SV40 polyA

pBac[3xP3-EGFP]_HC-F90
14223 bp

Mspl 10801

Fibroin H polyA

( HC-F90 M5% mKO-F90 | FDERS) Mspl 4235

Mspl 4323

Mspl 4354

Mspl 4761
RT-PCRMEEE P

[HC-FI0 BETERAEYH Mspl 5080

Fibroin H promoter

Mspl 8712

Mspl 8572 Mspl 5560

Mspl 7127 Mspl 6866
6. HC-FI0 EiZFEAIZRALV=TS X = K pBac[3xP3-EGFP]_HC-F90 D #&;i&
BREROBHERVHEECOVTRER 12838, o TJUSF(E—2avATO—TD
HERVEGFREDRENEHRAT 51-0D RT-PCR DHEZE T,

VMR A1 D ETICE bIEBERAK 7 1R, 3. BBE T piggyBac & pUCIS |12
AL THEBNT p3EL2 (Caryetal, 1989) (2, ~—H —&IaFHE L& v b (3xP3-EGFP)
AT D & & BT, piggyBac TSR E A1 D Z R L T pBac[3xP3-EGFPafm] % {E
% U7 (Hornand Wimmer, 2000), Z#UZ, JREENH VNI BE—7 4 7 v A HEHFME X
10 YNNI EBETRBIEY N (HC-F90 a8 b)) Z# AL T pBac[3xP3-
EGFP]_HC-F90 % {E&L 7=,

21
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LU S EPAEES T m<O-F30 e
5 A

HC-FOEBEGZFHRBROE > b+

|

Y—H—BEFERIE HC-FIOEImFRBEHE » b

pBac[3xP3-EGFP]_HC-F90

I, B

T

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

EGFP | I
SV40 plyA

7. HC-F90 EiZFNEAIZRH =T F X = F pBac[3xP3-EGFP]_HC-F90 D E& A%

I semzazr N >
% K FpiggyBac

NINR—TF XTI R

K —7"Z XX RD piggyBac R & piggyBac L 213 S £i- AMsEIZ A =247 ) Lz
AT DO, BBERZOBENNLE LD (K 5), ZOWmBEESE LRI 572012,
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
FZREs 1112, AR ORI 2 X 8 12777 (Tamura ef 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

O 5B OBRER DR

[HC-F90 &1{5T]

HHE s+ Tdh D HC-FI0 Bin 11X, A amik7 47 vuA 2 HEHZ 7 EROE T
% 7% 7 A 2 (Fungia concinna, RIRAEMWFY - 16 HGH) HSRSEAEE Y R BIZT 2
FAE A G L CYE LRt Y o /37 B mKO-FO0 (Bl 10) OfG ¥ v /X0 B4 =
—RLTW3%,

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
SHLE—IRX—F =% G TR E COREEZHNTWND (Takiya et al., 1990; Kojima
etal.,2007),

RS 2 737 B (mKO-F90) [Tk 25 1 TRttt 23835 % RV BT,
Bl fRE~—I—%FL LTHVWORD, ARIAW-OE, BHEERTHEZHETLHL I —
WO T 2 EERCA & E R L 72 mKO (monomeric Kusabira Orange) (2, S HIZ7 X/ FRiEH#L %
BALTCEMERZET LD TH D,

HEOEIGF & LT HC-F90 Bin 1%, 74 704> H #H@FofRigzikEL, b
VIZ mKO-F90 Bin 2 AN LU CER LT, el FiA L7 mKO-F90 Bin 13RI 4 1k
ARCEFFSOTWVDED  EDTMIZH D7 4 7 aA » HEBE O IIFER S 2w,
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mKO-F90 & L RV EM, BEMOT LAV v EFEEOT X MBS E AT 50 E 50 T
LV T —H#~X— A (Food Allergy Research and Resource Program Database (FARRP) . ver.
20, http://www.allergenonline.org/) (Zx L C EfEDEEA 0.1 & LT FASTA R & T o72 &
A BT Lol 8T X FRFRAGEE T — B A RSINEER D e o Tz,

ZOREAL Ty MI, BFEOFRORESREZASEDOMEEITA LTy,

[k s & o 8 7 E R R ]

AR TR Z 7 A = OFBPRNV L, BTk 7 ' (EGFP, 7 v 7 v 7 4t)
DIRTOFBLEFIH LT,

<N =T DUEIR OB S TG, AT 7 T (dequorea victoria, FIfREH)
9+ & Rehfi) Bk ity v 7B ThHY | B FRB~—h—& LTEE< A
HILTWD,

3xP3 uE—¥—%, IRTOBLBFHRIADT-OIZ AN LA I N T-HEERSITH D
3xP3 12, ¥4 v a vy a vz (Drosophila melanogaster) HRDE 3 v 7 X LRI E
hsp70 BAG O 7T mE—Z —% G L TEONZ, 20 3xP3 7'mE—F—(Ikkx BB
HARSCHEIRICB W CEIG 2 BB S5 (Shengetal., 1997; Thomas et al., 2002) , 7235, 3xP3
TaT—F—OEMICIIEY 3 v 7 I L DFEIIRETH D,

SV40 = X —H—F, VI TV UAINARAL0 T ) AEKO S — I 1 —F—T, mRNA ~
DB ZAZ I S5,

WERG X R EN, BT LAV EHEPOT X BESNEET L0 E D
M, T LIV T — K ~_—Z (Food Allergy Research and Resource Program Database (FARRP) |
ver. 20, http://www.allergenonline.org/) (Zx} L C EfEDMfE% 0.1 & L C FASTA % #1T-
el ZAh, BERT LT & 8T X ik AEE C— BT DBRANTIRD b T,

ZORBI Y M EEORONRHR LB S DWEEITA L TWV72RL,

[~ 8—FF 23 R]

AR —=T" T 2 ROERIZ BT TIE, 2 DOKRIGESID 5> HO 1 DEHIFRL T, IA
HKOMINET 7 F v A3 BETOTE—F %A L, ZHITLY, BA 2Ol
W C piggyBac BrEREFR N L, [FIRFIZIEA L7z R —7"F A X RO piggyBac Kl 51 D
M2 BRI TR A 2D ) APITHFAS D, —T7, ~A—=TF 7 23 FAKRIER
SECSN A 1 DKL TWDTD, BA a7 ) ARIHEAESND Z L7y (X9),

(2) R Z—IZEHTEH

A BHRTHERE
25
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ABAR TR Z T A A DVEHIZ W27 Z — 3 RIGE Escherichia coli 130 pUC18 T
H5,

HF K 1 piggyBac % pUCI8 IZHEA LT p3EL.2 3G 505 (Caryetal, 1989; X17), K
— 77 A X K pBac[3xP3-EGFP]_HC-F90 %, p3E1.2 ([ZctBAlkta e & v X7 Ea8iht
> & HC-F9O AR 3By P EFAL THELILE (K7),

RF—7Z A2 RO 2 SORGESN K OF ONHZ G T8 E A 27 ) MIFHAT S
T, ZORMGESE R L ChA 2 ) AT B piggyBac TaEEER G T D~
=TT A2 3 K pHA3PIG % TV % (Tamuraeral.,2000; [X 8), pHA3PIG (XHlfin'E 7
7 F v A3 Bin 7 0T —H — D) & T piggyBac ISR & 3B S 5 03, KI5 D—>
ERBEETHDLD, TRAEEIA 2577 A3 A SN (K5),

=I5 3

O N7 & —DEEHKROELES]

pUC18 DY I 2,686 bp, HEHEASNIT 7w o a &K F L8752 5,

pUC18 (Z#sfB K ¥ piggyBac %18 N\ L7z p3E1.2 OYFEEHIT 5,958 bp, HiHEAISIIL, B 10
B,

RK—7"7 A X R pBac[3xP3-EGFP]_HC-FO0 DHiFAriT 14,118 bp, HMER T DI IEAD
BRI 10 25,

~ILR—TF 2 X R pHA3PIG O FEEHUT 6,160 bp, HEILAELFIITRIN 11 2 S0,

Q@ FKEDOHELHTIEEAESPH DHEIE. T OMEE

pUCI8 (TI&, MEMH TRy ¥ —Z 8T HBEOR~— I — &L LT, 72U Ui
PMZ2RAT LRI TFREEND OO, KB FHEBA T A 2D ) AHPIZZ ORI TFIE
BAIR TV,

p3E1.2 121X, piggyBac $afb Bt SR B AR 1 K OV OO K ERELS 5 & 72 D EsFE K 1- piggyBac
DEEBEEND,

RF—7"7 & 2 K pBac[3xP3-EGFP] _HC-F90 (23 ClE, p3El1.2 /5 piggyBac Hafslts
BIETHRBREINL TN D,

AV R—=TF A X R pHA3PIG (21E, 7 A 2 O COMBIa -3 HET DG T 7
F U A3 BInF T RE—F— & O NRICHE SV piggyBac B R B TR E END
(M 8), BRI 7> TiL, 2 DORMEIND 5 B 1 S&EIER LT, IA = HROMNE

TIFUABInFOTRE—S —E AL, ZHUTEY | I A 2 OMIT T piggyBac 4
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BRI BB L, RFFEA LT R —7"2 XX RO piggyBac KimlBcF|OIZ & 5 HBE
IGFNIA Dl ) APIZHEAINS, —F., ~3—T7F 23 RERITIKREESZ 1 DK
HLTWBED, IAadl ) APICHEAIND Z ENRy (K5),

@ R FZ—DfGt - WREOHER MR - HEEZH T 5HE13E DR FHICH
ERCNE

N7 B —OARGEE - IR,

(3) BioTHMEZ EWME DR E

A BENICBASNIZBREEOHER

RF—7F 23 K pBac[3xP3-EGFP] HC-F90 Tk 5 E%fk D % 2 38 OALE K OV [A) 1
N HIBREESR I X 2 UIWRERAL &2 X 6 \Z/RT, 2 DD piggyBac KumbBcd ORI, Sk~ —7h
—T®H % EGFP BIn ¥ DBt v b & 2R OEEL ARY & LT HC-F90 s D%
Bty RAFHASNTND,

Y B =~ OGO AFTEDOE R &K 77T,

7 BERNIBASNBEROBAT L

RN —7"7 Z X R pBac[3xP3-EGFP] HC-F90 (X 6) %~/ 3—7"Z 2 I K pHA3PIG (¥
8) & & BITREIN () ~PFMIEATHZETHBALLE (K 9), ~W/X—FF A3 N
piggyBac @ 2 DOKMELID 9 H 1 D KB L TNDH72DIC, TNEHER A 247 7 A
BT 5 2 Lidv, 77 A FEEAINTRO T OAETEMILRSIT piggyBac 551
FERENTHEIRR A 27 7 AFIHA SIS & ZDOROHATERIZ IR T A
aERKTDHZENTED (X9,
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O BBIBAINEEORE DS

K+ —7"7 A2 X K pBac[3xP3-EGFP] HC-F90 & ~/L/3X—735 Z I K pHA3PIG % BfiEA

SNTZHEINN O L2 (Gow B9 KM 10) ZpkE CTHRE L7z, ZOFE £ TIHIE

10 RIRBHE & 72 o TRFEHEFFO BN K Z W20, 20D GofffE%E H/C Rk & Rl 25 Z &1

& o TRIRMEDSZHEIN 21572 (Giy X 10) o AR FREHA X BRI TR Cle BBk Aot # o8

VB ERBTDH LD, AT SR A OB CEIE L, IR Tl ARk
LR B EFRBLL TV D EIRZ 8K LT,
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@ FF7—7FRAI FIZBWT piggyBac CBBERBLETFRRELTND Z L OFER

YERL L 7= K —7F A 2 K pBac[3xP3-EGFP]_HC-F90 (Z3\ T piggyBac Hrfsl%F 8L+
MIFEL TV RNWI &%, Yi%7 7 A I NOWERGIfRDHC XV R Lz,

@ KFF—FFZI NITBITBEEABIEYANVAY ) LOBH O &

ERL LU 7= R —7F & 2 I pBac[3xP3-EGFP] HC-F90 |28\ T, $xB[KF piggyBac D7
0 —=2 7 OifE T, AcNPV (dutographa california nucleopolyhedrovirus) 7%/ AIZH ¥
% FP#f{n1 (&K 642bp) @ 5" KT/ (340bp) & lef9 s (&K 1,548bp) @ 5' I
R (469bp) 23K ->TW5H, WTNDOKA S, piggyBac RIgECHIDIMANC S D | 1A =7 )

FHZITHRA S 7220,

@ ~NWR—FF 2RI FOBREME

EARFHHIR R 7 A =1 (GN5Sy5 K TF GCS535. 1% 10) O 5 nsh D& ERAE AR R &l L 72
7/ 5 DNA Z8l L LT, EBIERERFO—f% PCRICK Y HIE L7=, PCRIZ/HWV:
TIA ~— LHET DM R OALE 2 M 8 1R, ABROMR, GNSs AR T GCS5s AR D
BIn #2127 7 I DNA 25 piggyBac BrfsBE3E AR 1 OHEIREITFED Hive o
7= G112, 2O EnD, REBIE L A 22T~V —T"F 2 I ROESI AT
LTWRNWZ LR TE T,

® AMSERERZETMCLEREREZNET S TITAV DN ZREO B OREE

BAR TR A 2%, (B - REEAEWERFZEAT (Bl - R 12350V T wl pnd ~0
BARTEAIC L0 R U, AR S 28 ik 6o s Y 2 o 3R OV i 203 7R 62 B O 2 o1 3 f1
REEk L, GHRELTHER L, Wiz, EFHMFEDOH 603 5K TH 604 5 & R LACH
STV, BREIE T 2RO X O IG®BHK LT GNS 2/ L, — 05, Gy R E R D
1604 5 & O 511 5 & AR L, HIEIS 2 Fr> & 91258k L T GCS5 ML L7z, HEfd
SREA DB A2 R S 5720, GN5 & GCS5 & AR L, [GN5XGCS5]12 B LT, & HIC
GNS5 ZH1 511 5 & AZHL L 72 [GNS X H1 511 5], GCS5 Z H 604 5 & &2HL L 72[GCS5X H 604
F1EENENER Lz, AR A R 10, 3RERICHA W R L O EE 3 1R,

(4) MEANIZBA LIZBROFERER Y EERRIC X 2TWERBLOREMSE

4 BASNEEBOBREMBEETIHFTER2 —K
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B TR Z 74 2 (GN51o. GN512, GCS510. GCS512 & OGNS X GCS5]12) K OFEEIR
T Z 1A 2 [H 604 5 X H 511 5D 5 s OB MR 57/ 2 DNA Zfi L,
PPN A TV HAEB— 3 BRI VFASNTZEE T2/ L7z, £72. inverse PCR ik
IZE - T, FHASNIZEEBTOF /7 A EOFAERT &8 E Lz,

PPFoNAT Y EA L= 3 AR LD GNS1o TIE3 DDy RERH L7z Z
ED D, AL 3 D THDHZ ENE X L (BN 13), inverse PCR {EIZ X 2 fif# T )
B, INH 3OO R H 2 50 FOFAGEINL, # 6 LU 9 fakicenth
17 CHDLZEHIALE B 14), 720 O 1 DO/ ROMARmIC T 5 E ALY
DT I EOBEEAEPTI MR A R LTz o8, 20N RIZOWTE, Ytk BN E I35
ETEeholz, GCSS510 TIE3 DOV REMEL, HAEINE3 2 THLZ ENEZDL
iz (AR 13), inverse PCRIEIZ K DTN D, 24U h 3 DD ROFEAGEITIL, 5 9 4L
BARIZ 2 7T, BRI #» T CTHD Z ENHIH L7 (B 14),  [GN5XGCS5]12 ©
3.6 DO RERHTL2ZENTE, ZNDHDAY ROH A XT3 T, GN5S LT GCS5
TR LAY R XEFECTH-72 GBS 13),

ULEDZ &ED, GN5 KO GCS5 O 2 B —HITZNZ4 3 D, [GN5XGCS5]D = '—#¢
X6 >ThH %,

0 BAINEZEBOBRY OGEEERICRIT DEEORENE

PPN A T Y EA = g AT ORER BIR 13) 775 GNSjy TRt L723 2D = e
—HA% GN512 TH [RBRICHH TE 72, £72, GCSS510 TR L7z 3 20 =2 B —#03 GCS512 T
HIAERICHRI T & 72, ZOfth, [GN5XGCS5]TlL, GN5 KN GCS5 DT X TH/N K
R L7z,

PLEDZ s BN LTBE T I W TEEMIBZE I N TV D &l Lz,
B, BA 2l ) AHRIZ, piggyBac S S DR E R OEBE S 2 — NI 5 BB
T OFIEITHRE S TR0,

N BASNIEBROBRY OE KR K OHARR TORERBROLEME

BN SN OEEM DO BRBFAZERIIRIRIND Z L 2R 2720, &
#2514 = (GN511. GCS511 K OGNS X GCS5]11) K OIEEA-#H# 2 B A =[H 604
X511 B0 5 Engh B ORERIEN S 4 RNA ZHiH LT, HC-F90 Eis+ &+ 5 RT-
PCR #1T»72 & A, Bl M Z I A aORERGEEM R LT-, £/, ZOMEEE.

BAR AR T A 2 ORM CTRIBRE ThH -7z IR 15), —F ., IR FHHEBA A 2T
34
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X HC-F90 &5t DEEBEM kit Lieno -2 D KBz A 2BV THB
B FNEERICEBE L TWAZ 2R LT, Zofh, 2L TR AR L T
%)o

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

P oNA TV EA = g ARCE D GIE 13) 1IZB8WT, 2 pg D7/ A DNA
% AlkPhos DirectKit (GE ~/V A7 78 225 Z LI k0 | BHEagi G EEs & < |
TR EOHAFEREGD 2 ENTE D, B, BB THBZ A 2Tk, FEFRRA 72
N KRRV T FIMBH NN Ens, RBIEFHBZ DA 2 LIEEL T A
aZ XBIARETH 5,

(6) BEXRRBEOBT I2H0HEFELDOEL OFE

A4 BASKhEBOBRY ORI LV M5 ST AR TR R

KRB PR Z A 2 ClE, BASINTREEEE VXV E—7 4 7 a4 > H G ¥
PNV EBI TR, 747 aA L H#HBIRT T 0 E— 2 — ORIl T T ROBEREART
BB SED, EESNIERGEIICT VN IVE—T 47 0A 2 H#EH@ME S N7 BITNTEN
D747aA Ly HELEDBTHI LD, ZOHEANBRTFEZRFORBE ML A =X
REOENEIT DX R T B e EiehBREEAT D,

Fo, B~ — A —L LT, 3xP3 T uT—X —Oflffl F LRk ad I H R ED
BIFEREBLSEDZ LIk, IO m, i, KB ORTREFLEZEL I 2,

BN NI E—T7 4 T aA v H#EEG Y X7 8iL, Wiy o "7 BEThd 7+
TuaA L HEEE S R ETH D mKO-FO % R IEOfG S /X7 ETHYH W
NOZ R ELMOMEEESE L KD REERIGHEEZA L TRV END, HED
FOR#RELCSEIMELZAL TRV EEZBND, £, WERRGEE Y vy

BbwNZ R ETHY, thOWEZZLIED LD REREEEZ A L TRV &
B, BEEORORBREZE(LSEIHEEL AL W EZX bNd,

BB LA RS OV T, RETRBRIN A 2 LETORT 5 AEE LD
i & DRI O

B THHL % 14 2 [GN5SXGCS5] K OFEEIE TR 2 1A = [H 604 B XH 511 5] O

AP ] OVERE SR E 2 54 - bR U7, Shi oK, WEL OWHEE, $h Rk, 9

HOITHE), PEIMTENR OVESIEROFRA CIx, HEEM (1 #2538 &2 AN TEEFC,
35
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(4 -5 ly) ZFRETHEE L, ThESOREICENTL, 2z RETHE L, i
(3. PEERBH LR 2 o 725 RS L LT, M S 7o S TERE LRI 2 L
HABOETTE), MERKT 28GR Ezdl~e (K11,

—l— @ EEZ —l— (5115 ]
[ ensx Goss | I:tfi | B6045 x w5115 |

M. £BPH - ERFMFREZLHEET IR

INZ T, Ea -z B A 2 (GN51s, GCS515. [GN5 X GCS5]15. [GNSX H1 511 5] 15 L Y
[GCS5X H 604 =]15) MOFEBEA T2 A = (H 604 5, #1511 &, [H 604 & X H 511
TILOH 137 B X3Z 146 5]) OAEFSFI R OAREFHRE 2 0F 9012381 2 25 Rl %
ELTHI S NS T CTHE LT EABEBFORERTE T TR, ~T r R0 E
P J O BB IR O 24T 0 T2 DB IR 21T o 72 (B 29), FEIREL, fkg,
A, R, WL O E EORE T, £icb ) 2ECHEE Lo, BInEERIC
MW RIS TR A 22D 4 Rt BInFHIRZ VA 220D 5 Rt & [FERIZE ] S AR
THO., H604 5, 5115, HG604 5 XH 511 5iF, YikkBRICH W - s TRz 7 A

BAEME RN, B 137 5 XX 146 SIIERELFE L ST TWD 720, hilgktg s L
THW=,

|GCSS><EI60477| l Ié\aﬁm%xqﬂsn%\é

|GN5><EP5117:7|

\ 5137ﬁx§146ﬁ\

12. £EZH - FEFHRFEZLHERT HEMHABROHR

O TERROFMA:

[HhHEDRE]

— AR B L A = GN5. GCS5. [GN5 X GCS51DH4
HBOFEEA DY D OEERNAEZRHAE L 2 A,
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*GNS5 Tl 4 & S CIERIZ TR X 1 4 = L0 REIE) - 72 GBI 16, P<0.01),
- GCS5 TiX 1 fn, 2 #n, 4 s CIXIEBInFHEA A 2 XV EENE)N -T2 (P<0.01),
i CII < (P<0.01), 5 CIEREHFRIRA BTG bivgnoTe (Bl 16, P=
0.17),

-[GN5XGCSS5] TlL 4fin & 5 CIHBIE B Z VA 2 LV EREPE)-72 (P<0.01),

IBANERERAE . s AR X I A = - GNS, GCSS5, [GN5SXGCS5] | [GN5S X H1 511 5] K
[GCS5X H 604 5] OHH

AT 2 T A 2 OPROREITRNE L TS, filE FICBIEE L s iz
AA ADTXRTORMOHHDORE ST, FFELEFHIAZ T A 3 L REEBNTR OGN
Mmool

(R e - R = - ifa)

—RERBRAE R s A X U A 3 0 GNS, GCS5, [GNSXGCSS|D5
WA EhmOES (WiE) LKOMEE R ARWZmMZ T oES (MEE) 2HiLze
A,
IOV T GCS5 Dt & | [GN5 X GCS5| DM CHE @ n -/ Z A =2 L VD>
7= (B 17, P<0.01),
- FEHEEICOWTIE, TR TORME ClElME L bICHEEE BRI A 2 LV &poT (P
<0.01),
WL, BB TR A AR, R I A aBAATHY | WIEE S
bbb TH T,

EINERBRAS R B B A = GN5, GCS5, [GN5XGCS5] . [GN5 X H1 511 5] KO®

[GCS5X H 604 51 OFA

WEEtmMOES (WlE) 2dHELzEl A

CBIETHEBA T A I RHEO D B GNS BHEREE ©IC—FERVEZ R L2 IR #
Bz A aRFELIR LIz Z A, H 604 75 L I3AEEITRD Lo T,

- GCS5 1L H 604 5 XV ITAREICEDN 722, H 511 5L ITAEETRD NI 5T,
- [GNSXGCSSNZB L Tid, &R i b EN - 7223, H 604 5 X /1 511 5ORE L I1THE
ZENRO LR T2,

« [GN5S X H1 511 F]i&, H 604 5 511 5 XV IFEWHDOD, H 604 5 XH 511 5X°H
137 5 X 32 146 5 K 0 138 h o 7=,

- [GCS5X H 604 5)i%. [GN5XH1 511 =& R U\ Tdh - 7=,
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I & R A PR 7S 0 EE (RifEHE) AL 2 A,

- B FHHZ T A A RHED 5 B, GN5 OEMERE L HIC—F< | IR MR 0
A ADFTRTORMOM & HEFHERRAEZTRD bl (I 29),

- GCSSIZBILTIE, H 604 5 X VIFEHEWH DD, GCSS MDA L 0 i) o 72,

- [GN5XGCSS5|OMETIE, #5115, H 604 5 XH 5115, H 137 5 XK 146 5 L I3H
BN Do T,

- [GN5XGCS5]DHEIEH 604 75 & D ITAEIZEV, ZOME VITAEICE) T,

- [GCS5X H 604 F1R[GNS X H1 511 5%, H 604 5 X D IXEWAY, H 511 5 & ITAEE
NS oA MERR & Hi T 2 SR BT o T,

Pbick Y| HFREFHBRIDA 2 ORmERZEORENTH L EE 260 BIR 29),
Wi T2 DWW T, BRI A 2 DT X TORMITIREOFEN, IS X A =20
FIFAAOFEN TH -7z,

AR (R OEER & L TAR SR TS RFERICE 5 & EO &/ MEA 0.85g,
KAEDS 2.44g THY | WE EITR/IMED 9.7cg (0.097g) . I KIEAS 63.4cg (0.634g) TH
%o Flo, ZRESRFE LT, WE 3g. MEE 100cg (1g) #BX D RMEPHEE SN TND

(Zhgf - LA, 1980),

KRBT Z T A 2 OFRBFER TIE. WEOF/IMED, GNS O 1.391+0.08g (CFXfE L
EAERZE) T, JAMEA[GNS X GCS5]D 2.52+0.19g T o 72, AinFHHz B A = D
HiT, RSERBGCHEH I, AMSHREOREZRITTZ LohnEE 2 b5 IEER
TR Z A DB LEOFFANICA-> TR, ME2WEE X LTz,

Wi EL oUW T, B/IMIEAY GNS @ 0.27+0.03g T S RMEA[GNS X GCS5]10 0.43+0.05g
Th D, KB T A aDRBEIT, R ERBL TEMN S, EMSRIEDOREA
KIETZ DB 2 b2 IEBE B I A 2 OBEBFEOHFANIZA > TEY, [
MirnEEZ BN,

@ HAEBORME
[ G - Shd i ]
— RS R B A = GN5. GCS5. [GN5XGCS51D8 4
ZHEIND 5 LI T D EIS TH DIHEEE BHER) &ML IR DT 21T

STID, BRI EE > THRETZEIET 2 £ TOMRM TH 2 5h I 24 L7z,
B EAHBRB T OV TIR,
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- GNS [ 3IEEE TR 2 I A 2 LV K272 (P<0.01),

+ GCS5 [ZIE@IB AL X 1 A 2 L OB THEHFHIRABERRBO bvigrolz (P =
0.13),

* [GN5 X GCS5| CIEIEE B TH 2z A 2 L Em< eo7= (B 18, P<0.01),

PRI OV TR, WO R THMME S b ICRBIR IR I A 20135 A IFEE
BARABZ A 2 X0 1~2 HED o7 B 19, P<0.01), 723, RBEFHHEEZ A =
M OGEBS TR Z 0 A W T LS SERERE ATV, JF - S - i - ploth DK B2 4% 5

RBIE TR Z T A 20T, Il TR A 3 L [RIEE, RIEITFEL G N Tk E
BINCER L CRET 5, e, BURITHER LK BT,

EINERERES B B A A 2 GNS, GCS5. [GN5XGCS5] . [GN5XH 511 5] K

[GCS5X H 604 5] DBFA
LB AT OV T,
* GN5 7% 89.8% & Fx b AKX o 7o, IEBIZFHMA I A aR/f LIz L7z & 2 A, Hah?
72 BB ZITRO bRho T,
- [GNSXH1 511 B0 b 97.3% & i bmWIM b BREZ R L, 511 5 & O/ THEZEN
RO BTN, FOMOZMEE OB THEZITRD b -z,
VUEIZRY | BRI A 2O RFERZOFRANTH D LE 2 b GBI 29),
SRSV T, [GCS5X H 604 5128 22.5 H, GN5, [GN5XGCS51% TN [GN5X H
511 511240 HTH Y | BB FHHEAMI A 2 LD 1~2 BIZEEWERAICH > 7 BT
29),

® AfFREN

e

(=1 RS
UGRBRAE . s A X U A = - GNS. GCS5. [GNSXGCSS|DHA

EREEZTAE L & 2 A GNS KON GCSS TIIIEE A 1-HilH 2 7 =2 0 K< (BITR 20,
P=0.006 & P=0.02), [GN5XGCS5|IZFEBnTHIZ I A =2 L[RRRETE 7= (B 20, P
=0.38),

IBINERERAL R BAs T AHHA X A = - GNS, GCS5, [GN5XGCS5] . [GNS X H 511 5] KO
[GCS5 X H 604 5] OGE

A LT BRI A 2 RHOF T, &b @O E R LR LT R L[GNSXGCS5]46
L OYGCS5x H 604 )W = fiER:95.5%) T - 7208, £ OEIZIEELE L A =

FRIFEOHP TR b EVVVEIREZ R LR TH D H 604 5(E#iH:98.0%) L 0 LI LD TH
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> 7= (YR 29),

@ EBEEN

(S DBE)E]

—RERBREE R B TR X A = GNS. GCS5. [GNSXGCS51D54A

Wb sh A E 3 2§ &t 9™ 5 726D L 10 em O 2RV oo Huii2 gh i A 30
FHP DT 30 RICHL S OHEREAFHII L7z & 2 A GNS KT GCSS (XFFBAR Tk
ZHA 2 ERIFREETE 7203, [GNS X GCSS|IXIEBR T-HHa 2 1 A 2T CR B REE ) &
Dotz (AR 21, P=0.03), [FIERIC, 2 8R4 10 B3 D@V T 60 43 I HL D b O REREE
ZEHI L7 & 2 A GNS KGNS X GCSS| Tl B T-HLH 2 B A =TT B EREEA
ootz (B 21, P=0.02 £721X P<0.01),

5 RS SR DRI A LT 272 88 18 em D ME DM HILNT S finsh i 1 8]
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GNS OFEIEUT, JEls TR A 2 X 0 /b7e < (BR 23) . JEEfs TR 1 2 X
D HIRWFEBRIZ IR D T o7 (IR 24)
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LR EE DAREMEII W B BT,

IBINERERES B B L A = GN5. GCS5. [GN5 XGCS5] . [GN5 X HF1 511 5] KO
[GCS5 X H 604 51 D4
PEINEE

41



10

15

20

25

30

35
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M Z T A = LIERAR TR X I A 2 & ORI THEEH PR A BEZITRO b e o7z (3
W25 KOV26), E£lo, RBEFHIZ A anBELT HREEE IV E—7 17 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

o,

(2) EEOEKRHNEDOTM

(3) BEDOATULRT EOFR

49



10

15

20

25

30

35

(4) EMZHRMEZEVPET 2B ThOFEZEDHNT

UEDZ Lnb | RBGFHHIRZ A =13, AT DEEEHICNE > CIREEERE
XENZF1T D, OB LB OINOIRE | &R O L, @S RofHE (ILE &)
SRIDOIZHE T) . QRIDAERE, @R K ORORE . i, AEALH N OB DN
Orb@F TIATHET 21T 2 OFHAN TIX, AFWEOEAICER T 2R EEZT 5
AIREMED & 2 B ABEMENRE S NP oo 2 e EMBHRIEREZ LT %
nFpneEZ 2 oni,

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

WA AL ZOEFREETH L7 U a L ORITIE, NBIIIRE S U HEE IR A
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
ORISR E—T 4 T a A v H G5 v BlE T R OS AR EE 2 v
PG EBRIG T DS U AR B 7 U a OEIIEE L, EET D AREMEN S 2 b,

(3) BEDATRT SO

HARTIE, BENSIVERRICHEN BB HAVTERE, BARBZH T A adfflE I T
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
SSHER AR A B ARBRBE T CROM o 7o & DI R U,

A AEEE L CWDLEBEE 5 7 BESRANET) LT 3 FHICE>TT7 = vt
YTy T EHAWCHIE L. U3 3,750 BEA A LISRER TIE, A 2 & 7 U a D

KIZR -S> TE ST (Kémoto eral., 2016; B 6) . FEEE. LLRNCER DM T TV 7= il
50



10

15

20

25

30

35

ZHELE L CRESHMTHE L7 U adDAAREDI har R T coxl @&is+5 (7,708
9H) K%Y/ b CAD AL (1,019 BH) 7 EARAT LIZRERICEBW TS, I anb s v
IA~DOBARTHRAIL 225 7203572 (Yukuhiro et al., 2012a, b, 2017; B 5) .

B, BREBETIZBWTC IRIC, 79athif abtorBE LG AaThoTm b L
T, DA IR & HICTRIICTE RWIED, I A DA ARLHRN T U ad X A B O
PEZ7 2o 2L CRBITEIZ R L2 LT, A a4 ARIE7 = vt V|
ZTeDr o NN T 7B T2 Lis bifEte (MR, 1993) Z & L2 b7, B DZ
BOBAESNTRY B EOIZ TV aDAZARBERETHZ LIFBLEZTERNEEZZDL
o, 2D, AREE N TIRICED X 5 2R RABET H256121E, 7V aoFd Apkh
RHA DR AFKBOHIT BT = 0 F L ACHED i, KRBT B A & A

ESZENHEYTHD,

HRBEE T TAUA anb s U ansOBBEFIRABEONOLRWERIZULTO X 9125 %
55,

O —MEARBEREFZ TONIA AOEEDPROTEH E TITRE S 01F0, IHE S 72k
(\Zz&ETe,) 138K TH TR SN TRIELINS -0, BEREFZTIX, K&
AIREZR AR A E D 5 2 L3720,

Q@ A 2L ROEBMEIARD TR 8] G R TOBBILARNI b, WEE
DIMTEET D Z L1d 7 < ARICEAMIH 2L LTHRMICEEL TERETHZ L B
2, BRRBECLAEGITHBEIN TAEIELZ LNEDDTHE LY,

@ FBEENLEBTEREDOPICH MR AR SN TREPPMELIZE LT, A aph
IIIRARE 1372 < BHATHE) bl O TIRW oo, BXRBFICEG IR SN TEEE
DT EDEELY,

@ RIZ, ZNOHAEFYORHBEZ RN TIA IOAAMEBTHIMNAETTZE LTEH, L
ICWAZ T adARRERFET LT =0 B ML CEOHBEICBEIL LS & L
ThH, RAEBIB LW HREIFETE WD, ZRRIIAETH D,

® H— WEBYOMEERINTHA IO A AFRNREIMNAE T L LTH, ARSI N
2L AT b TIRW 2, BEWNCE BRI O FIIRIRIN A2 PE T 2 121
P T —. LI HEE—ROGBPFHE L Th, HILOFBZEZE L TEFT D
TENTERY,

AT, ARG TR T A 2UTHA LTCBIETIE, MRESCRR ISR Bt 2 7 B
—7 47 aAr H#EMEZ BB ST | IRCERR AR S R B 2%
BSEEVTL26DOTHY [FEEOEIHRE N 2 med D Z L1370, RIS, Bn Tz A
A DB A RHE L2 & 25, BT A 2 OEIIEIIIER I BV A = &

51



RIFEEECH DD, FFtFEMICABIEWGE L H o722 &5 BAERE I M 5 AlHetE 7R
X,

(4) AMBRERENET DB ThOFEE O K

LIEDZ &b ABIn TR X T A 2 d, AHFEICB T D EEEBEICHE > Thalts 5 X
BZ31T 5. OREFLBBGHE OINORE | ERL O, @ ofE LER D DR
DIEHET), @mIDAERE, @B KR ORORE, @M, NELALE R OB O 5
@F TS 21T A OFPHAN TIX, RHEMEICERT 2 EM SRR E L A3 5 BZ

10 RneEBx b,

52



10

15

20

25

30

35

B=  EMERELBRORE R

IHEEDET D08 F EOFETH D 1A 2 (Bombyx mori) 1%, HAIZIB W TIRERFC LI,
FEWNC O 28ERRNH 52T, BRRE T ~OEESCHEWEOEAMITRD b
U,

BEA I T DAL

IEETHDL A 2id, ABOFEHIPMTON 2 WESMNIE SND & 39N INT
BT 5 2 &0 BRIV ERBERCATE 2 KN TVD 2 & BEIREAMENZ L2 8 b,
A7 - BT 5 2 N, E2, REZFI U THERBAMCTHH 7 Va Lk THY)
O OBENRE N MR Z &7 L BAREME T CTAR - BIHICARN M E 2 AL TnD Z
EMB BADZ U TR L THEAICRIT DA Z R~ Z L ide

ARBRTHIEZ A 2%, REENY VXV E—T 1T aA v H G Y 7 B8
RIZE I WA R EAE S R BEIRTHET 208, 260X X7 EREAICHET
DEENIMEE ED D Z Ty,

KRR THBZ T A 23 L IR TR X T A = & ORFICEBREN - ERZEEFEIZ OV
THFTL7z& 2 A, SbKE - WE - e E - MBS - o TEVEEDE - FEIREEDE - TN
B EBREFIZOWT, RBIEFHEMZ A a PRI A a0 2B 2 54
FH TR EORIE 2 R0 L 135 212 v,

LAED Z &ind | AR Z 7 A 2%, ARGEICI T DEEEBEITHE > ThRR & X
FNZH1T 5, OfEFH BB MG OINOLRE | @& O, @R ofE (ILEZD O
DIEHET), @mIDAERE, @R KR ORORE, @, NELALE R OB O 5
@F TITATHET 21T OHBEN TIZ, BRI 2 EMIEICER T 2 M2 5 4
TrHRZNERNEEZ BN,

M

HETH LA VT BN ABNCEZ ONEREOHZERET 5, £, WA 2bhh
PIATRELFRL TOLHIEINETHRES N TR, & 612, RARIFER KUK
=8I L7y,

KRR THIRZ A 2T, REEY NI BE—T 4T aA v H#EH@EY X7 Bx i
RICE I WERGEAIC S VB2 IRTHEET D208, ZNEDHX NI ERA Ak
DFEMEZED D Z LI,

53



10

15

20

25

30

35

LEDZ Lt | RBRFHABRZ I A =13, AHGEIZI T D EREERICIE > TRl E X
B30T 5, OfEF LB OINDOLRE | @M O, @SR OfEE FHLEEZ D D
DIERRET) . @MWDOARE, @B L O ORE ., El, NEEAB KL OB IO 5
@F TITTHET 21T R OFMN TIE, MEMEISER 228 2% % aTRErE o0 & % B4 H)
R REE SR o Te 2 e D, EMEHRIEE R AT o Thidnn e ZExbohni,

HEYE OREAENE

BETHDLHA 2, ERRD D AARERNTHE S, BERBFE CELLESEEELE
IR 2 I © 7 FOPTIMITEFE T 5 2 E D —IRINTAT DIV TV D08, ZVE T, ¥
EEED EOETICER L KIET X O RAEWEZELEL TVD & OREITR,

ARG Z A 2F, REEET VR IE—T7 o T aA v H#HE Y > X7 B 54
AT I R EEO 2 VB R IRTRIT 20, EL60Z ™7 H S Z ORED
bEZ T, THEPICRA LGS ITMOEM T EE 52 2 LITBEINRY, Fiz, #
R Z TEPIIRA LI L 24, MO FEF - AF P HEMAEMICE 2 5813, A8
FAHREHEZ T A = & IERAR AR Z T A = & O THGEHFIICHE B2 221380 bvgino T,

LLEDZ &b RHFEICET 2 EEBEHEITHE - THRBEER B B30T 5 . O L
AR DINDOLRE | R & O, @S ROEEE BHMLER D S OTERRE T) . @D LR,
@Hh H K O DR | M, ANTE(LAAEE K OB N7 6@ F TITATHET 24T 2 DHiFH
WNTIX, AEWEOEAMITERT 528450 5 rIRetto & 2 B ABEY S I3 E Sh
RNl

ASHEE -

T A = & RRMETRE e AR S L CHARENICOM L TWDRIIZIZ TVadHiTHY |
RHEPEICEEIR L CRBEZZ T HAREMOH 2T AEY & L Tr U anfrEShi,
AL 7T aiE, AARARBNBET A7 20T BE—THDHT2O, A TD A AR
ME I U apF AR E NSNCHEDOEIIERRE L TRMEEREZET D2 ENTE D0,
—RAIRBERREDEIL T VAL aDZHE - RITRO N2 L0, BHA
FHOT T 2T HA 20D OBBTRATR DD > TN NG BEf TR TV
BROBIGIZEBN T, RENLE TRV, O THTHDL EBEXLND,

— AR T, W () LB A 2 2EE LARWED, I L7k T
5 CEAIRALPRIZ X 0 ANEAL T 5720, fRRZAE T SED Z e, £, BREICHND
A A aAOYN () (3, @H, EPIOBRMELEEEDEET 2, —RNIC, BREELEER T

FEAREEIZ AN D IO R OF T 2 55 R T CEET 5, HRFE TIIEmEEIC %
54



10

15

20

25

IRIRFE DR H 24TV, ERE LTofi () 13 B3R 10 AR Y T, BMERLEEAICERAND
72, FEERICBONCORBEZETSED 2 LiFR,

HLERAAELLE LT, BATIEECREREICHSNTHESND ZE MO AT
HTEEFELV, EDO LT, WA aDARAFRNRAEZIZSTZ U adF Ak 557 LT
FIL72E LTh, MR RO RB3FH b T 2 DITEINIFEE LI EREEFEDO T TH Y |
Z B ENOFEBCERE L TEFT D2 LITEZ LN,

IR T HAH X T A T O R OITENFEPH & N A ARR R O FEINFEPH I, JEE R 1R
A 3 LIZFRBE TG ENH Y | KBLEFHEBA A 3R s U a & LR 2w hetk
DEEDL T EFR0,

RIS, ARERFHHEZ A T DA ALBREFAED T T aOF ARLRPAZR L TR AR
WECTE LTH, MREORMR TORGCEN T NI E—T7 T  H$HEZ )
7B ORI, MR TOUERGREAROE S ™7 EORBN, ARBEEE T TOBAICRIT H#
PPEZED D L 13B 2 HEL | Z ORMERNEAED 7 U aEMICB W TE ST 5 gl
HENEEBZ BT,

PLED Z &b ABUR TR Z U A =3, AHGEIZER T D EEEEICHE > Thalts X
2R 5. OEFLEBIMGEOIIORE | iRk OB, @R OFTE FMLER) O
DR ET) . OMDERE, @IHE R ORMORE ., ik, AEEARE R ORI IO 5
@F TIATHET 2172 OHFHFAN TIX, ZHEMEITER T 2 M E kB 2 AT 5 B2 i
mnEEZ LN,

XoT, MEFHEIE LT, RBE BT A X, KHFEICBT DIEEEHEICE S TR
BB X BRI 5, OBEOAHBRMAZ OIIORE | Eik & OWHE, OghhofE (bl
BNOROIERNE T), Q@ROEFE, @B K OMORE ., HEil, NE(LLEE K OB O
WZONE@F TIHET 21728 OFHAN TR, FAENOAEMSRIEE L ET DB
X720 LR ST,

55



10

15

20

25

30

35

SIAXERY X b

Berghammer A. J., Klingler M., and Wimmer E. A. (1999) A universal marker for transgenic insects.
Nature, 402, 370-371.

Cary L. C., Goebel M., Corsaro B. G., Wang H.-G., Rosen E., and Fraser M. J. (1989) Transposon
mutagenesis of baculoviruses: analysis of Trichoplusia ni transposon IFP2 insertions within the
FP-locus of nuclear polyhedrosis viruses. Virology, 172, 156-169.

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 bombykyl acetate. J. Chem. Ecol., 38, 1031-1035.

Handler A. M. (2002) Use of the piggyBac transposon for germ-line transformation of insects. /nsect
Biochem. Mol. Biol., 32, 1211-1220.

Horn C. and Wimmer E. A. (2000) A versatile vector set for animal transgenesis. Dev.Genes Evol.,
210, 630-637.

Kojima K., Kuwana Y., Sezutsu H., Kobayashi I., Uchino K., Tamura T., and Tamada Y. (2007) A
new method for the modification of fibroin heavy chain in the transgenic silkworm. Biosci.
Biotechnol. Biochem, 71, 2943-2951.

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.

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

Linnzus C. (1758) Systema natura per regna tria naturae, secundum classes, ordines, genera, species,
cum characteribus, differentiis, sysnonymis, locis. Tomus I. Editio decima, reformata. - pp. [1-4],
1-824. Holmi. (Salvius).

Mounier N. and Prudhomme J. C. (1991) Differentianl expression of muscle and cytoplasmic actin
genes during development of Bombyx mori. Insect Biochem., 21, 523-533.

Sheng G., Thouvenot E., Schmucker D., Wilson D. S. and Desplan C. (1997) Direct regulation of
rhodopsin 1 by Pax-6/eyeless in Drosophila: evidence for a conserved function in photoreceptors.
Genes Dev., 11, 1122-1131.

Takiya S., Hui C.-c., and Suzuki Y. (1990) A contribution of the core-promoter and its surrounding
regions to the preferential transcription of the fibroin gene in posterior silk gland extracts. EMBO
J. 9, 489-496.

Tamura T., Thibert C., Royer C., Kanda T., Abraham E., Kamba M., Kémoto N., Thomas J.-L.,
Mauchamp B., Chavancy G., Shirk P., Fraser M., Prudhomme, J.-C., and Couble P. (2000)
Germline transformation of the silkworm Bombyx mori L. using a piggyBac transposon-derived
vector. Nature Biotechnol., 18, 81-84.

Thomas J.-L., Da Rocha M., Besse A., Mauchamp B., and Chavancy G. (2002) 3xP3-EGFP marker

facilitates screening for transgenic silkworm Bombyx mori L. from the embryonic stage onwards.

56



10

15

20

25

30

35

Insect Biochem. Mol. Biol. 32, 247-253.Yang T.-T., Cheng L., and Kain S. R. (1996) Optimized
codon usage and chromosome mutations provide enhanced sensitivity with the green fluorescent
protein Nucleic Acids Res., 24, 4592-4593.

Xia Q., Guo Y., Zhang Z., Li D., Xuan Z., Li Z., Dai F,, Li Y., Cheng D., Li R., Cheng T., Jiang T.,
Becquet C., Xu X., LiuC., Zha X., Fan W, Lin Y., Shen Y., Jiang L., Jensen J., Hellmann I., Tang
S., Zhao P, Xu H., Yu C., Zhang G., LiJ., Cao J., Liu S., He N., Zhou Y., Liu H., Zhao J., Ye C.,
Du Z., Pan G., Zhao A., Shao H., Zeng W., Wu P,, Li C., Pan M., Li J., Yin X., Li D., Wang J.,
Zheng H., Wang W., Zhang X., Li S., Yang H., Lu C., Nielsen R., Zhou Z., Wang J., Xiang Z.,
Wang J. (2009) Complete resequencing of 40 genomes reveals domestication events and genes
in silkworm (Bombyx). Science, 326, 433-436.

Yang T.-T., Cheng L., and Kain S. R. (1996) Optimized codon usage and chromosome mutations
provide enhanced sensitivity with the green fluorescent protein Nucleic Acids Res., 24, 4592-
4593.

Yukuhiro K., Iwata K., Kémoto N., Tomita S., [toh M., and Kiuchi M. (2012a) Nucleotide sequences
of mitochondrial cytochrome C oxidase subunit I (COI) gene show clear differences between the
domesticated silkmoth Bombyx mori and the wild mulberry silkmoth Bombyx mandarina from
Japan. J. Insect Biotechnol. Sericol., 81, 29-35.

Yukuhiro K., Sezutsu H., Tamura T., Kosegawa E., Iwata K., Ajimura M., Gu S.-H., Wang M., Xia
Q., Mita K., Kiuchi M. (2012b) Little gene flow between domestic silkmoth Bombyx mori and
its wild relative Bombyx mandarina in Japan, and possible artificial selection on the CAD gene
of B. mori. Genes Genet. Syst., 87, 331-340.

Yukuhiro K., Sakaguchi H., Kémoto N., Tomita S., and Itoh M. (2017) Three single nucleotide
polymorphisms indicate four distinctive distributions of Japanese Bombyx mandarina

populations. J. Insect Biotechnol. Sericol., 86, 77-84.

ARG - ATALFR] (2007) BFAMC IS D 4 A B 5 THRH O FTREMERF A O BRFS.  #
B TREHR Z A OPERERI N BT 2 B EMRRR AT (T ey =s MFERE S
— X 447) , 100-102.

M EEE - {2 - SRR - ZHEE - Edwards J. - KOEM (2009) A 2 O
TERATED : S BRI O EBN A AR ERITENC R FT TR, BR- BRI ATy
778, 141-149.

TR bR =« — 8% « IS -k BF - [dEEL - R ESE - Bl (1971) JRE B AR
X (F&)  12-13, RELE

e =R (1994) A, BAKEREFE 105 394, /NP

GIFE— - SFILERE] - FAECE (2013) 2011 4F 10 AEA ISR 2R AGek.  EEE
WASLEWRET e IS 32, 17-22.

RS (1998) 7 U = &y A 2. SCHAEFHANTIEE Al B & PRI IE(A) (Q)WFZE R R &

57



10

15

20

25

30

35

= () BREE S 07406004

FRIRF 52 (1993) PE7 = v & SEA~OEKOERATE).  AEWPIE 47,1924,

/NS — - HTHEE—RR - £f B R - /NEFRR - B 7 - A (2002) /NFAE 0O B NEO
B 132, /NFEE

AR TR - MERES - NERE T (1962) FEITE T PO L EINEE.  ASRIFSE
40, 7-10.

TTAE - - HEFRRAC « A 9% — - BRERETHL - SRR - WA A4 - IS (2014) 85
THLHLZ 1 A 2 OEIEIZB T D AEMSARIEE B O FIEOME. &k Bl A 4
T w7 83,171-179.

REMER (1927) FwEFREROLA. FABRSHEE 21, 59-64.

INGFEEE ¢ IUAEHE (1980) B>y REALE.  ASRENE L HHT 19 (1): 36-39.

o - B EIEHANEIZEET (1995) BOMBLEE CREM)

THASE - BBEET (2016) A 2 G OBITHEEE B COEFOTREM:. &R -
BHASAFT v 85, 145-151.

KRHAR# A (2007) DA anbDBVED AL aHEED - 27 TOAHI,
WRAE AR B AR RS

KRAAEAS (2013) BAMBIE®R 5 1 FIEREERER I - REa7—1 B
MoKEREEZEZ L, WRRSEBEILRICRE. 2 v7 LAR— kb No.32,20-22.

KBAA#ARE (2020) /L7 LAR— K No.65

KAARE RS (2021) V7 LAR— R No.68

KMEH 2014) A aTHEAOARS Ao P—T7 oty &L -BRAMETT v
7 83,105-114.

molIe (1969) HAHERG, SEZERE S

PINZE = (1954) DUHRAZHMERE ) DRI L7- ZHREICOWT.  HAZRZHEGE 23, 83-88.

R - BRE OV 7 - FHERTET - #ILR (2010) #&E, MEIEAKBAAZE RS B®HE
BRI SE AT

HRTFE - PEEFE T B (1997) A 2L r U alORICBIT 2 AEMEEORE. Tl
R 28,30

FratnRg A y—27FaP =7 b (2018) https://silkworm.nbrp.jp/
AAZ R T im (2002) cETHARFAM, MENEAKR A AT AR
A ABCR AR E RS SR (1993) BAXAEOHLEL — VA7 EEOE—. LD
TINT BEDANDIFA  —BURBIRO LM — . AR R a2

AL EIR D — X 7 (2018) hitp://www.gene.affrc.go.jp/

PERROKRER A PE SR AL PEFR B IR BLRR  (2009) “FRK 20 4EJE #E3EICET 5 5 5 HEt

BEMKESRERZR (1993) EoFrimfE—FEM [(H 603 5 X H 604 5) X (4 604

58



10

15

20

25

X605 ) 1. HATER 127, 1-4.

EMAKES BRERZR (1996) EOFE—Z Ol (Fffd 5 &50M) [(H 511 5 X H 512
F) X (511 5 X513 B) ) HARERE 131, 13-16.

TEAEVK (2013) ZE6AH3E 00 EIRE LLI P AT, IEMOKEEBORI ST < - — &k (2013 4 8 H
20 H). http://www.maff.go.jp/primaff/koho/seminar/2013/attach/pdf/130820 01.pdf

FEEFE (2010) 7 U 2 OFERHE-I A 2 & OEAFIE 2 s k- BRRAS 4T v
7 79(2), 87-95.

AR (2001) N ZFIE EE - /ANER, 2000 46 HORMR. R RIEYEE
e 20, 49-54.

fEHEASC (1979) AR, BARRRHEL

Wt — (1982) TA aHOPULATEN & ZDFNT I, BATREHRE  51,523-527.

RIEER - KRB (1939) & EFE| L OZMMICH T, KEEEH 394, 71-82.

FRER - SHAREREE - JURME - JRIEBROK - TSR - BRARGE - BRILIE - BKEE (2010) A
DRI OSAAIZEET 5 RME AR, &% - BhAA AT v 79,53-59.

K WE (1995) WA A LHE - WF, YA AT X

HEA (2010) wEEROBEOREL L HIFTH~ 400 - S LEOM ~. vy
L AR— bk No.10. 35-39

BIVEFIE (2015) A A ARIROWFZE  —FRCEH O RBE A F.OIC—. &k - Bl
AT v 84,99-118.

AT, MW, RIGES, MM, K7, B R+, EESTH, REHEER,
FbiE = (1999) HAbfkEsZs fhfl (X< EA) OFRK, BAZRTHESE 68(2),125-132.

FRILARES (1929) Bl A AREF M 2E, B

59



10

15

20

25

30

35

SFfn 54E1H25H

HEEE  ESIOPFERRFEIE AR - R dnPESE BN BT JerE
K4 HER AMMAE
EAT ZIRESITHEE A3 TH 1EH1

R B OKRE HFE L T\ D HC-FI0 Min -8 AMEROENS VR0 EEaE4
FESRAEPEA A 2 (HC-F90, Bombyx mori) (GN5, GCS5, GN5XGCS5, GN5 X H 511 5, GCS5
X H 604 5) (LATF IRBEBHMIBI A 2] L)) OF—FEHEHASICRSN T, EMEEE
PRBENETLBZNDNH D O NGB UE B IR T 5720, LT
DIEEZHDL Z L LT D,

1 BEERFICRITLRIEELET D20 D EMEH R ORES

A O RN FLHS 2 EINLAF LR JE IR N 3K - R ahPE LA ST sepkss (LU T, T
WHERE) L o) Bia i LeRB s (U af—fEMS) (UT NEErifkx g
EEAR] LWVWI,) OFROT, Sl FHlf T A 2O BRR e B EIT LT O
il CTHERET D,

(40 54 1 ABIE)
EHREMAE  [EAERICOEIERR] AR HIF7EE T B duoR B 78 e =
EREME [EAEBRICSEIEFR] BRI A IEE B R B A 78 feik
RATA i v—T
EREFEE EAFRIC O EIEBIR] A BRERI AT B0 8% B i B AT S ek
T A 3 HARELATBASE 7 v — 7
) [ AAE RIS & IEBAR] AW BERER IR JEE0RY KR % B i BERI] A A0 A sk
A = BAEELATBRSE 7 N —
) [ AAE RIS D & IEBAR] AW BERER IR JEE0RY KR % B v BERI A 7E A sk
A = BAREELATBRSE 7 N —
) (B A ERIZ D Z IEBAR] EERAES SN i g v & —
2 X 6 EHF
) (B A ERIZ D Z IEBAR] EERAES HIN SR il g o & —
2 IEH 6 EHF
) (B A ERIC D Z IEBAR] EERAES SN SRR il g o & —
60



10

15

20

25

30

35

DT 6 KB

" (NG > & FEBR] B EAES BRSPSzt o 2 —
2 <FE 6 B

" (NG > & FEBR] B EAES BRSPSzt o 2 —
2 <FE 6 B

(LA B ER R CTORE R OEEE TH Y . BRI TOEBERHORLE LICX 24
HOBIZI3E Y 258 21T 9 )

2 BEEASORIOERD T

(1) AEEFHBEZ A 2 LBHED T U 2 L ORHBIRO I E DA
AHFEICBITLE=F Y v 7HEFEICESE, KB THBZ VA 2L BHED I D
I DAHEER DORADH AR L. % O3 2 LW HER AT 720 PR FE HEE == 1
WET D, A HERER RS PR TR HERE SR 138 0 D U7 BRBGEAK IS DV BRI
JRAFHAR N O BIRIENE I 2 T 5,

(2) K[EKFFIC LD R H X O R % O# E R
REREFPFAE L HEIE, FERICFE 13000 Rl & X o 5 i 5 D 1 &
RO K O B B X DA~ D AR FHAHE R 0 A 3 ORIBOFELFEFE L. £ O
R A BERER B FERS AT FEHEE SR IS5 9~ 5, AEWIRRER AT 720 PO FE HEE =5
(TE D B IV BRRERERIZ L B S SRR AE PN O BRI I 2 T %,

3 FREFEAFEEZLTCVI2EICRAHELZHETIOILE DD Z L RUORAHEEBEONEZ
B4 57D FH %

BHEARIUC IS & | AREIR T X B A ORI, AW SRR B EZ £ TS
BENR® D RO LG, ERUEFEE L. EWHRER| FBFICE AT JeHetE =10 2
DEZEHZABE CIRA, AT 5 FELZFLET D, EWBERER BT PR T HEE
FITED DN BRESICHE, EHONIBIHEREN OBRT B ICRET o L & b
(2 AREETEAMTRER L0 L B HICE ONEL AT 2 72 DI [REEER T XE O & 5 B
RICERE, 77 v 7 A, BF A=/, XFEREICLVERT L, S HITREITS TR
TRIZ DN TR — L=V TEmMT 5,

4 ABEBEFHBINA 2L U aDOREEERPBERETE Clcia O REHR#EEON
=
(1) KBEFHEBR A 2L 7 T aDZHEERPI BRSNS E

ZxaETy Ty T ERAWEE=X Y VT EORER, RERHBRZIAaLI D
61



10

15

20

25

30

35

I DOZHEERNBIE SN2 HE L. FREEEE XE 35 5 ARBS TR Z 0 A = Ofi
BEEGICHET S, BIEHEEZ A 2 KON FRICET LTV 2 IEER
Wz A aoghb, i (), FEERESIT, 2 BO e =—UEICAN, SI3EE LT,
BRWCEBRZET 5 B2 0T WEINCR R L, BOFEE2 T X THOEENX
IR ENTRE T 5, WRIZ, AR FHBRZ A EOENEOHTIC L 2 EMD%
FBRPEDHERIT BT D IEHIC D < 3 R I Y 7o o TR D N E LR, I RS 2334
Ubhizfigk (LAT THEsBh @ A5 U S -iah ] &\9.) (I8 D mEEE v
T, B 1 A 2F 2 A E LT D, MmEEE TOEBOBRIL, EEEETLI L
SIZX 0 ABG TR T A 2N LW EEORICAND &L bic, BikWIC
HEAZETHEEREORLTVEIICERT S,

BRI X351 DIF R A MR T 2 & & bIT, ZSHEMEIR D5 A - 8 4 IRp 1 2
BERTDHILICED RBEE BN A 2L 7 U a L BRR LT, TORMEEEN
ATE LT EZ B B NS T 5,

FikotE L AbETE=X Y V7 EIET 5, BARIIZIL, FREEE 5 X o S Ml
I0m L FOMBT, 7V 3oy ET56 A1 AET, 7=mEr b7y
TR E L, FTREZRBR Y 2 OA AR AT 5, i L 7oA AR BIZ OV T,
HC-F90 &5 DA % PCRIEX IV g TV XA B =T a EICLVRIET D,

HOET, 72U aSOBEEYDEMEANE~DEELZIMZ SO, WED 7 U 2tk
HI~OENBIR DBV T 5720, FHRROBEMEOIME 22203 6 FEif
ARE7Rd D DB Z PR TICEIR 2R E L, BMOKES R OBRES L kT 5.

AN AR AR D S AL TH D 30 A LANICHIE S 7= MR DWW T, Fedl)
DB LR —DOFRGLET 5, 30 ABURICH-ICSHEEDN B SN 5E13, &M
ARSI LT ST L, RD (2) ITBITT 5, 30 B2 B 1 % £ Tl
F MR AP B S WAL, BROT=4 1 7IBITT 5,

(2) KBS FHBZ DA 2 &7 U 2 OZHEERD R I B S WG 6

30 HBE&LABRICHT 7o e 2R BIES ST 35513, BOKEER K OBREEE & ik D
E. EBITE - ER. ML TE=Z Y 7R ERT D ET 5,

iz, 7 U alSNOBELEYDOEDSERIE~DOEBEEZ M2 SO, ED 7 T afH~
DENBETORGEEIET 5720, (1) THRELFHEZ EfT 5,

RET DEHE & LT, IROFENE 2 b D, ZRMEMEROS RIZ, FREERE X D )E
WICEBP L AEBT LTV LOIXEIEBOZRTH L Z L2 b, I ZICkRAIZ#
M D1E0 BEIGE LT, BEREOTRTOI UVEHET LI LHITED ., hlo

BaPIIET 5, MR D CERIZ DN TIE, BREER E D K OV O S5 0% o
JADIZETHIC 7 =m® 2 T v T ERET D Z EFIZ KD RENEIZED

62



10

15

20

25

30

35

MR DI 2 I3 5

RE,E=H Y T L o TR LT EIRIC OV T, BIE T ELOBREIZ AW DA
EFT DI, PR IEHE A U S sk Ic BN T ¥ ) — VITIRIET 50y, 1R
FECHiAET 5 2 LI X AR LT 5,

5 RBKEEREAELEHEOEEHREBREONE
(1) FREEEEE XEN ORI ENE CGE

PR A B X BN O 7 % CABAR AR A a2 fE L TV DS, KGR ESIC
KO BENFEST L2 EOWENBEL T, KBEFEBAIA 2 HEOI7 T ap
P A Bh kT 5 Z & BSEEE AT, RBE B A 2 oEAEZEBICPIEL, A
WE R DA 2240 (1) IZh-> TRELT 5,

188 U - TR OW S R KBS H 72 B A2, BT ORI LB X
HA 2 RBRICIRBEFE G XEMCH TWD 2 ERBESND -0, Wi E5kR S
ST PICER L, A aZzEL, 40 (1) 2> TRIEET D, ZOEE, &
EOWAMBIRFHPAICTREBT 256 BARE L, EEROHERDUTIE U CRLE R HiPH 4 B
RLTHA aZBINT 5, 7k, WA TOYRITERR THIZEAEBEYT, B
AR S TEETHI L L TERNI &0, B TIIBEOM O B S ITH00
IZHiEIND Z 0, ANHOEEPTE B WERANCAELF - BT 5 Z L IFE 21T
LV, ZD10, WWEHRAERBESMI 2 LTH 27 U a ORHMAENEL D Z 2135
ZAT< W, B LB R OB R S e SN BT O EBAAEE LT
X, RHHEAROREZHERT D120, &0, TE=X2 V7 &2FEHL, 41Zh->T
KT %,

(2) FRBERS XENORBABEE I ENE U GA

bl A B X BN O FRIE LR E C, ARBR X A 2265 LI O ERiE %
RE LTV DRI, KEKFEEIC L VRELHEENEET 570 EOWENEEL T, A
BB THBA A 2 EHEO I U aDEMERG I35 2 LB EEERGE L, PRk
ECTOMBHREDOEHLZEDICHIE L, FEREICE N5 RN & 5 AEE T
x4 2%40 (1) ITH> TRIEELT 5,

R U 7o B AL BR =8 Ol i S5 03 WREER B X B AN 7255 52, (1) 12 > THRES
T,

G|
]

(3) FREEE B KBS AR R IR A 2N L7256
FREEER B X DM AR FAIR R VA 2 L BEZ BIND A 3R SN2 %E1E,
LA A Az WAL U PEERES IR E 233 U DAV HER I & 2 i e 2 VT

[ad}
T

63



10

ANET D, EROBRIEL, FEERBEET D I EFITED YT A aniimt LRV EIEOR
FICAND & LB HIFWCEEZET 5 B2 B0 RS T WEATICE R T 5, 72,
40 (1) Zh-oTE=FY 7 &ig{bT %,

JEEARIKBE R B B OVBREE K .~ D B A il

KEBILFHBA T A 2 & 7 U 3 OB D FE B2 RBR I EFFIT L D AR F-#k
A A A DIFEEET B~ O 72 & DL SRR AT 5 ATRErE D VR S h
e, BEFE AR Uk, BOMNEMKERHE - KeRREZ EF ML OB
58 HARBRBE R B A AR Sl T 5, 2 O, RIUHEHEES TR X 2T E SN
ZLHW L2 AR, RO 2T C 5,

64



AEMEEER B O ILIZBET 2 EEIZ OV TRIT 320D EREEDEELE

[ESLAFFERASEIE NS « RANERDANR S MBIl L eFZB e (I =
FMEENE) (X UTOZEETHRESh D,
(&0 548 1 A 8HE)

ZAK

(EAERIZOEHBIR] | AERERER FAFZEERRT B BRI B fhr Al 2 s
(EFBLETE)

%8

e EE T C e
AT
R BT A i /N —

(EARHIC S S IRBR] | A=A BERERI A ZEERT 8% B i BRI P ZE R sk
A 2 AR T N —T R

(ARSI S EIEBIR] | AEWHERER AR FEERRT  #ER B B s R A AR 22 ek
HEMBRAR I N—T

(EARHIC S IRBR] | A=A ERE R FIRFZERT B shA ) Bir i JE sk
EL R B 7 v —7

CRATRIZ S AT | AR DR e i P L ae it

(EARRICOSIRBR] | AEBERERIIATIEE (0 L REERT e R I8
7 LRETEMBARE 7 v — T

(BB S S IEBIR] | AEWRERERAFFEEEF  BFFEHERESS  AfFFEHEfE =R

(EARHIC S IRBR] | A=A ERERI IR ZERT S An 7R SR JE S R

(AT SRR | Aeh BEAE WA - Kb UBHM Ko/t ams

(EATERIC > E 7] | AR AT BEER T 5 — G = -

EATER >3 FR] | BEAES P CEN RPN R 5 — —< (25 6
EERE

(TR = FF0] | AR e A B Bt e

[EAfERICOSHRR] | BB RELAEN 2 — EFFEER

(FH)
[EARHICOSIBR] | B IRECR BN o 2 —  ZARIZERER
(FH)

65




BB A
KB FHRIAR A 2L 7 T 2 & OZHEEIRPBIRE S Ty

op
s
<
Py
S
I
T
45
%*
e
HE
C

2 a OBREREAHIILL TO LB LT 5,

LV EERI AT ZEERPY

REEE. TTRBORREEEL.
THER R D IESIEE. BWEOERRE
ZOHK, BRACERENTVS
FEEREEECHST, FEODCER,
RFHEERE B - KD UEIEES
HEEREAE || (SBEIE) |[e— " _
. BREESEE
I / (EEEEER) R REEEEF— A
AE TR TS '
T ERREE A0
X EHBRIRIER
FrAf SRR
(BEFHRBEXZREES
55
e o<Em | o< e - 2 EAOKER A
iy | EEE || mEpEEe | ITEEN)| BWIEE | mmepnemess| | armss
miokEe || mEREES || HE- 72R Sy
mmm || B A5 Empooo || mEnsmmE TS ] T iie
> B || =EeE Ll o A IR—S 3 HERE || SREMNTIRE

BARFIRITIZ X0 AR FAHR R A 2 & 7 U 2 & ORI S h e 0B a

HASATIILL T DO LB &%,

TEZHUYT
Eh=]
BEE
wes |
1 sl R
AR FRRRZT AR
#PaE
s - _ —
BETAmR }sml s
BLEES
PRt
s fex
R ” s
s
AEPPEEER A E TR HE
TR >
PP =
s
ZE
[ BHOKES Bk ]

66



10

15

20

25

30

ToF Y T EHEE

S5 1H25H

G FESZAFFEBA SRR N 56 - B dn PE S TR S AT 7EHA

R4 AR AMMAE

EAT MRS IEHBIEE 3 TH 1/

1 SR ORES

BLRE S COERIRH N OELEIZLLTO@EY Th 5,
(5 Fn 545 1 ABIE)

K P - B
[E RIS X FEBRR] [PEYRERERIMIAFZERR 8% B th s HEF A 22 Ak
(GHEH) B A = MBS 7 L — T R

[MEAfESRIC > ZIEBR] EDRERI FAAFZEERRT A55% B s EE A AR ST aE
T A a BB R TN —T T v— T stk
[ENIEHRICSEIERR] EDFSRERFHRFZTELRYT R 5% B s ORI R AR T fEdek
A 3 BB 7L — 7 ERATIEE

2 E=Z YT DOMBRLRDFEDEDFEOEBEDLIT

79 2 (Bombyx mandarina)

3 EF=XFV T EEMTDEH

AKHFEICHT D HC-F90 AR FEANWE AR EEO & 7 B EAARAREED A 2 (HC-F90,
Bombyx mori) (GN5, GCS5. GN5XGCS5, GN5XH1 511 5, GCS5X H 604 5) (LLF A
BIR TR A 2] L D,) OERIE, ESLOFERRIE AR - B EERINR A
Bt (LT, TR ) &\ o) BS TR X I A = fE A X (LLT TREEEA B X )
LW, ITBRBND, T, KBEBETHEBRI A 2L W EO T T anRMT 856, €D
AIREME X, ABE TR A 2D A ARBIZEHAED 7 U aDF ALHRBPRE L TRET
HEAICROND E ABE BT A 2D A AR BIZEL RATE T, JHUIZEINT S
T ER0, LR T ARBB BRI VA 2 L BAED T T aDRHEEENECTEEB L,
BRI TR AT D ATREME DY B 2 5P I, FREER S X OJEIAIZR b D, 2D, il Z il
HLBIET D701, BEEEEXEORICENTE=Z ) U752 LN RETH 5,
2B, REEFEEXE G G o & I WS IXRREEEF X E O FMAKT 100 m D& ZAITH

67



10

15

20

25

30

35

Do

Loz et F=4 1 72 E T 525011, WRBEEHR G XEO RO &35,

4 T=FV 7 DHME

INETCOREREREN D, REEAE X2 5 5 EHHEEREA - Kb LEEG CHED I U
TR EAFRAET D HIIT 6 AN D 12 HPATH D (EMS R ETNE ORI 3) .
KB A a0 EAE 5 APORRB LI LIBET 5L, KB FHEBA A 2L
70 AP LT e MR OB OREIX, FOFOREUBEEEZZOND, £12, 9
ANOEEZRE LI BET 5 & AR OB DR AT, BHED 6 ALRELEE 2 bl
Bo LIoT, RHEROIEAET, HETHIUFELZORFLRD,

bz b, £=2 1 7OHHIE, fF LIZYEROFFEL T D,

5 SR, HEFOMDOE=FY T DFE

1) S

FRBESR B X JEDIC T 5 7 U a gl iR ARDUCEE § 28T, EMS R E O W]
REMEZ & B COMETT 2 L TEHETH Y | RUMERERA - Ko LEREGICB T 57 U Ak
HoOFAHMIZ6 Afhns 2 ATHTHL I EnG, ZORHzE=2) 7452 L&
DEFE LY,

DLz end, £=2 ) 0 7OFEGHMIZ, fAE LI YELOBELE L, EhERT,
WAETIL, NBE DA aOfEREZ RIS LIICE=X ) 7241, 12 A
HANZKR T T 5, B LEBETIE, 6 AP E=2Y 7% L, 12 APk T4
%)O

2) E=X VT DRI

Fo=X Y NE, TeaFTr NI EFEHT S,
IV anETHHEE LT, 7V anF AR EFESIT A0, FLIRELTHA 2D
AARBIFIEK L7z ®y (Rrbva—n) 2HL. BWEKCHETA 7zu T+

68



10

15

20

25

30

YT TR THD GIR3, BN 9, 7o, RELFHBZ A 287 U = L2
THAHRENME L LT, RELETHBZ A 2D A ARBOKET 7 vt iZ#Fs Sh
727U aDF ARBBAK L, LR U TRHMEENEST D LRBEALND, A TDA
ZFEHIFEH L7 = 27 =2nE®r by A, TR ERURL A HER
THZENS, ZOFEEZRE=FY S TIZHHT 2,

INETO7 2y b7 v LD HAO 7 U aOFRARNHEAE CIE, 2 BEIZ 1 [ER
FEOPRHE CEHNR2HERELHRT DL LN TETND

PLEDZ b, DA adDAARBITER L7 znE 27 caE U JRlE LTH
ERICEAD NIy TERBEL, 7x20Fy NIy FORBEOMEEIT 2 EENC 1B ET 5,

3) ARHMEER O fERE 1%

REBLRTHBZTA 2 RFAEO 7 T a LML T, INBIEENS A 2 L ORZHEFE %
ThbHEEZLNTEEKRICONWTIZ, HC-F90 &fsDHEL PCR EXIZY o g7
A= a AECLVRET D,

(%)

WAL 7 U aDZHEFR—REOT U adA A H

ZHEE R OA AR (RE 18mm FLE) 1327 Va4 A (KR 14mm f2E) (12~
TREIICRENZ &, BEHARWZ & KARENZ EENS | INBEENOAESITX
B o2 EMTED,

HhAd ZHE—N 2010

6 BRAWBZEWTIHEOE=FY T OiIL

RAHEHEZEICEDDE=F Y V7 OMbE Eii T 2856, REEHEE XE O F R, 2
WISAEIEA - Kb LFEHORRFE, KOZODICBNT, 70Ty M7 v TE2RET D
LD, 7zuEy Ty TORBAAEICOWVTIL, BAKBEONEIZ L > THREH 5,

RAEFEED 4 KBEHBRZ DA 2L 70 aOZMEENEXETE TS
BOEMEHEEONE (1) RBEFHBEI I A 2L 7 U a O EERP B SN
A1 BV, (RS XE O 10m LLF ORI CHRETHZ L E LTINS,

69



10

15

20

25

30

35

[ 4 FRBIEFHEBZ DA 2L 7 U aOEENERE T4 U756 0 BARE 75
BEONE  (2) RBBE MBI A 2L 7 T aORZHEEPIGEIICBIE S -5 E
BT, BMOKES L OBREE Lo b S I8y £, ke L CTE=4 U v 7 & E
THHDLT D, HIRIRHEE L LT, BEOEEREA - Kb LFELOZEOTRIZ 1 # B
WO S5 EOAFIZ 30m L FORMB T = uEy F T v 7R ET 5130, REHET
X OB 500 m LAPNICEED 5305 Flst IEZ OJE OF% & alfE 2 BN E L, £=4
Uo7 aFEhT %,

[l 156 SREKEENRAELICIGEOEENREEONE (1) RS EXENOREE
WCHEENE UGG SUTE T(2) FREEEE BN OFRIELPEEICHE R E LT hHE] I8
BT, B Lo BEEOW A SN RBEA G X EAMIGED S, £ OB E/NREFT LT
WBGA, E=X2 U U T EERT D,

BB, Tt Ty T OHBECREHIFIZOWTIES LFEERE T D,

7T E=HRY U TREROBITFE

MEMRZ S LI, RBELTHBATA 2L 7T aLDERTMERETIND,

8 BMHKEXERUREKRE~DREROBEFE

T=H ) 7 RO OFFTRERIE. BT EE L2 WASRISF/HIR 2 A =2 D5 —Flif#
MR DR EERFIC . RMOKERE R OBRERE~DO@EE L LTI %,

9 ZOMNEIREIR

BERRFZIBONTHA anBEDO 7 U a LT L aREVEIC SV T, T OIFTERCRR
HMAAZNEL, EMEHEMEREZY LT 27O 0EHEESE =2 U & 7 OFIEOYEEIT
EHT 2,

FREERR B X EIC B W TARBIR P Z VA 2 2f8E T 5, WONIEEQLPEE Tl E %
BEARET M EET 204 2 OEFRIIREDERDOLIAE~D T A 2 D5 DA,
KEHERE 1 D72 D OB DF LRI, 8 L TV B EERIEN O OB OREDOFES 2 | £
VESERC T IR REEE T 5,

70



T XV THBEIFICHE L7 0 an )b, R THBZ A 2L ORMITL > T
MBI DBITH D VITBAT LIz L b D RS D N1, EWKER K
RIEA LB EITO b LT 5,

71



10

15

20

25

30

REENY VRV BEFEREEDA 2 (HC-F90, Bombyx mori)
(GN5, GCS5., GN5XGCS5., GN5XH 511 5, GCS5X H 604 3)
bR AR B X AR F &

1 EATSIHhAIRE

BIGFHAZ A 2L U CRAENES R EEREARERENA 2 (HC-F90, Bombyx
mori) JFAE (GNS, GCS5)., zHEfE (GN5XGCS5, GNSX /1511 5, GCS5X H 604 5) (LA
T IRBEBEFMHEBEZ A 2] 209 ,) BT 5, MROIFBEFHHBZ DA 2L LT,
H 604 7. 1511 5 KU[H 604 5 XH1 511 SlaflE 5, EFMOITEIOREIL, MR
(GN5XGCS5, GN5XH1 511 5, GCS5X H 604 7)) &V, [H 604 5 X H 511 5% %t
L%, REARBRIZHW D JRARIZIZ, GN5, GCS5. H 604 5 & O 511 4 v 5,

2 HEOBAM

BEBEFZ CORBRTHBZ VA = OF—FEERSIC L5 MR K QRO E ()T
BAR AR A 22 T VAT RET, BREFR E FARORE, B L OHIETHE

L7csit. B R OMTEIORHEICOWTCIEBEBE B AT A 2 L OB OFEEHERT 5,

PRBELA B X CAEPE L7 FREOREIC SV CiE, B IV T, PUE - IS, TR

ITEy. PEIREL. DNOIRIRMESE ZFRAT 5,

3 —BERICRIEEEAREORBRICEESNLIBZTZEROAETHE
BB RITT LT EOLIGOHE S S U, —RICEERAHE S 2EL2HT 5,
T AVER BRI DR KON 1 —3 i OHERR I O %) L HETR L AR B AT CERB 217 9 B4
GNATEFER 52 DEIEE . NTEEZ 5 25 N TEEE 2470 JEHBh E 5 E % 8
Sl ETEBRFICHE LT
M LFGE 21703, BERENE DHERE AT O %5813, 7 L7 R iR %
BOTATERE S L IEREEFETT I,
3—=5 I OHEHNC IV TIE, & GEEMN S O) 252 558%F THLEEZTTV,
WOl I XIEERG IR R A o 7o B CHRUR TIEITER T 5, ok, SR TIHICB W T
(XL ECITHE (W) ORIELEAT S, BEEF I TR RS Ok TP
L7z ECARIEREAT O,
YR & o TiE, BREELEICHW DO B2 8E U, APE L7 fil iR

16 WA (CHHIMOME, WOEELZIESI, FREOHNBAEE L, joBRE CEEEEICHNT 2,

72



10

15

20

25

30

35

Wil OMRAE 2 TERD L LB Ik 2o 7o T, BRIS 3 A S ORERE AN 7 S VT RIS
T 5, mEOETK TRICHETERELFTEN ORI 2,

R OEFE TRICEFRE 2 E R ORI 5,

BE AT, WS X DR Xk, WE BT TEELT S,

4 HEROGAR

AR IR T A 2 B AA X E (e 1 X2, LUF TRREESREIXE] LvH,) THER
AT 9o ARBRITMEF LB Z B LI GRIDOTZALE T L L, MF B2 Blin L7206
4 i F TIRREEE F BN OMESFFTE G X 5) ([ZBWTTVL, 3 @ bROTE
AR E TIIFREEER T Xm O RS FE (B 1 X 5) ([CBWTITHY (LUF, MEEAF= & &
fAEEZEOET EEE] &), 3 Wl E TOSEFREIL, E=—LRLAIFHICA
NTEH L, NELLH 21T o 72 L CRET 5, 3 i LI OB 7E O F BFEORERIT,
Bea i 5 DR PN D IR AE S AR 1 X 7). RO BE /¢ (BIIAE 11X 8) 128\ T

N

I
Y

o

5 FBEOAE
WReshih (& BB bRt DINZ ETe) 1X, JEHBS LA E 2 $o 7o L CHEERFAE EICE
OCAND GBHE 1 X 11),
1—4 OB ORI, FELLATEZ 20, NLEE %52 5,
3RS 4 i & Ae o 7S, MR E D HEFAFTEICBEISE S (B 1
X 11),
3-S5 HEOHEM ORI, BN EORETHLIEREH R D,
1 FENZERE T DL, AR TR T A a RO L 3 2 I8 n Rl x h A 2 &
DEFTR 2 HEHETET 5,
HEZR il B I IIBHPA ATRE 22 I3 2 < . ZERiR SR 2 T WV TR S 2 E T2,
HEFAFTETIE, B 1 128> T, BMAMRRER DY ¥ v & =i NTHR A IZIE 4
mm HELFOMZE->TEY | [EBEWEEE, BREAFIUSLTER Yy v 4 —%
BTS2 b5,
HEEFASRNORV LT RAEIT, LRGN E SRR 2 W TRz E b
% (B 1 X 12),
ZDIEH, B 2 126 - THEET 5,

6 MOBEEFHEBAINA IRKERRFIZHETT H5E5DERAMNLEEE

KHFEIR D AR FAHIA R 1 A A DEFIZH Tz > TE, B 2 I8 TIEET 52 &
73



10

15

20

25

30

35

RV EZELSERNI EE L TWER, 20 LT, OBR L T A 226 & [FH
FENC RN THRE L CRBr 2 Eiti 3 25813, B 28B4 2 2R LEOR
ANZPhIET 548 285,

FT. A 2GBOMEE L LT, fAERFe» O L LTHRIOME RO HIZBET 5
ZEIEFEBZIT W, MAERT DRNCIEENIERICR H5E6TH, MATER S 5720 0%
H R ERHPLMDINTEY, toORICBET5 2 Li3BE 2\, O LT, fAF
VBRSO NAWRBERIZ K DBAZ LT 2720, LFOHEEZ#RS,

— OO BESTRITNL, — D OBUR TRV A 2R/ IZT 2 ANLD,

R DA MR A 2R HFET DER L, KRS H A 2B fE L Thaen
& ZHERR T Do,

BRI DN A I FTRSICR ST, RS NTLFE LT THRIET D,

Wil 2 TR S TCW DN, FENDE T LIe A 2B 5720, O TR %%
&<,

ARETHIUT, WD DB HHIAZ A 2R E TN D,

7 BETFHBA NS IZERTLIHARONE CGEEGTFHIRZ DA 3 & DR
(1) HBGEABRICHET 2 1 = O U
AR TR A 2 L IERAR TR 2 7 A 2 CIEIERERE LT, %9 5,000 SEA 55
10,000 B3> & il B L CLbiakin g Ehi 4 5,
HEHSERBR I3 2 0 o = 5 & R BEER B X ONA T BRI, JRAIE L CTAEF ORKE
FIZ R DBKITATDR N,

(2) AHRE
WA ED ECTICET D HELHE M (MEELRIICH LA agihoBGZ2 AT
R L, TRTOHRE 1 BHO BITHEIIBET LN TE L0, AFOENT A 24k
B LBEICRICBE T Z LT 20, BEBFE COMEICHE CTHET L2RER)
BavEis (ZIRE) OREOHE (b LHILEE DELIHARD)
& BN T2 £ TOMRBDOFAEOHE (b LdIUTZE DR AR
Wil 2 {F o TR R D EI G
2 B, ER—2 DR A AE D i OEA

(3) HhhooITEO e

R OE B EERHZLL T OEE 249 5,
74



10

15

20

25

30

35

FHEENPOHTOVDLHOFE (b LHIITT OB O RS

TEEE DA EENGIBHT 2BEONROMEOFIE (b LHIIEZ O O ST
VRS K OSSR T oD P 55 203 B BE ] 75 X 0> B 1B I 9~ D BR O S D18 DA HE (b
L HIULZE DOE K O A& 557T)

(4) WDTERL

R OFBEEERHC A NOEA ZHAET 5,
PR OEHEFTHIMPICRDIESN L MOAE (b LHIEEDOE LTS
W ORI FEDSL GENBE T Lzb D bET) TELRIHMOAE (b LbiuEz
DI OFPT)

(5) pm (5FE) OFTEIORHE
TRFNA T8 D A7 2
FEIREL (%)

(6) SIOHIRYE
- BRI AL 51 B JEARIRENOD H B R

(7) fBEFRIEOLEL

i BRI A > CTEB T DBICLL T OHE 2 AT 2,

c OPIMIRAET 2 A AR OFE (b LHIUEZ OB OMREL)

- W CHE S B RIEICHORT 27 U aghoFHE (b LHAEZEORKLOMREL)

(8) R THIBZ A 2 OB EETILEOHET

BEBEF T ODEESCHILOERE 2 W T EMEERIERZ B2 RN E 2086 | {85
WBLBHAATR DINDORL ) S HER , B OEH ., MO/EEE T, RMICER BRIV THE
Gz DA 2B T HEEFIEEZM L, SR RECESMTICET 2 8F
bLED, v=aTMET 5,

Fo, BEEHEFEOHSIOTOOREBRAE T L, Z OfREFICESNT, KEBEFICE
FAERBEDTODOEE~Y =T VERETH L LTINS,

EHIT, BB O EE R FIEOEMBELAT O 72, BB Y NBHI W CTRE T
EHEFEERONHEAITS L L b, MHEAHET 21T L RIS T ANRD
L ERFHELTWD,

8 FREROLE
75



RKBETHEZ A 22 OB OK TRIZ. FH L VS22 BK 2 [I2iE-> T
BN ALERS 5

76



(B 1)
b A fd B X O i

=
Ko
=
}
s
<
KB
}
P
ok

1 R E DX O P E

(1) &FR: BI5 TR X T A =2 fFE A X

(2) fEFT : KRS EH KDL 1% 2

(3) FEAGE 7 1 029-838-6005 (ESZAFFEBATIE N « R pEZESINR BT 7CHnE Ak
REFI AT B EHERESS AR HEdE =)

(4) HiE - X1 KON 2 250

2 HEEF

(1) FREERS XEIZB\OTIT ) BROEEE
A=W BRI FRAFF ST P AR % B s BER R ZE R =
[ AfF IS & FERR]

(2) PRk S X B A= W REAI FRAFFZE T P R % B R s BER ] AR 20 ARk
EfEaFsE R [MEAE RIS & IEBR]

3 FrRBESR 7 X it e A
(1) FREEEH XE2ARO R : 2,100 m?
(2) [RBEGIEXENOREORLE @ X3 25,
(3) KRBESE X BN O OB
1) HERAHE
R AR R T A D fETFILBEBA AT OIIDOLRE R OWHE. Shi o E (FpkiEt
25 4 ET), ANLEES LI, REAANATEZL2REFT LT 5, b,
ANTHEIEHZ DWW T, REROHE T OEMERHIAA T/NURREICRET 5,
«1.7m X 55m (A 9.3m?) X 3.6m (FHX),
SR AU R 3N
c HERRDIZDDRATEEZ TV D,
- [REESTE X BN ORI B RITEIR, BELR O &2fi 2. B, e L. HA
M LM BRPARTRE 72 2B IX 22\, PR DB~ BIE D AER AR TH
Do BRDIIIARMATDO 7 4 LV F—2 WY1 2,
2) HEHEF=E
B TR T A 2 0dh 3 EHILIRE) OfE LMOAEEIT . AR, K
MEDEEDIVERZIDEHRELT D,
77

><

X

2
H
ES
H
ES
H

]
]

X



*145m X 55m (EfE79m?) X 3.6m (FI).
< PmEERIEE 5, SMBLITE 6 2B,
BRI A 2 OFBERAL, BPAARER R, Vv v ¥ — R OWR AIZIE 4 mm
HELTOMERES,
5 3) EERESET (K 7)
- FE R A RIS (Amm BLLT) TE TRETL25GICHWS,
- 12m X BAT3m (EfE 36 m?), & SIEFAT 22m, B8 1.5m,
CREBROBETa 7 ) — MY BIRITSRE, BOBIAER— R,
4) FREFEBEHOIC (4 8)
10 FRIERE ST CORE I SRS FAERELERT 55 ICAVW D,
+75m X Lem (A 12m?), HESIEL1m, 2 7T
< JEPHOBE T 2> 7 Y — ML I,
5) BrZ= (IX9)
« WA AOYhHBITE 2 HFBELRE T D IRIERE,
15 IFREARAMERORE ZIIMO 27m X BT 1.8m (EHfE49m?) X&EE 23m,
IFREO LORROE SIEXFAIN 3.3 m, B2 2.5m,
6) MH/HE~DOEEEX
- [RBEERE X O A ZR T 2,

20 4 BEOHARE
MR BEICRIT 2500 0 4l ET) 077 AF v 7 BOEERH (Bl Z21E 40
em X 60ecm X ES 10ecm D3> 7F) &L, Mlc@EWCHEAT S, 28, ATHEESE
EREFERIFICIT O 2 &RV, FELETH D,
HEFFEICHIT 250 G EWBILIEE) OFERRIIETICHEREZ AL, 1812 m, ®
25 7% 35m, S 0.8m OCME RS- b D% 4 BEHT 5,
X, AR A WD, BB Z A DA B E) S TEWIZIGTIC
BWTC, FBEZREZ RAENSS0 FiFd (K12),

5 REBESE XiE o BB
30 (1) HE
I it B 5 DX ] D S50 1A 5 20 m R O e HiTE T 5

(2) AL AR
W e ) 75 DX 0D JE) I V3K R - REDSHBAE L T %, FREESH XH 2> 5 44 1 km
35 DOHPAIZITE LA FEP R TE N3 - RahPERBANRe S AT 7eERs (LLF, TRAMsAE) &

78



ot

10

15

20

25

W9 ,) AR - Kb LEFEESOZEDIMITERE T /20,

(3) A OBRBERGE X D4 B L FEHER X D> b O E
PR B XN T, BREEE OE D D BIARCREHIR (ENZAR, EEAR, AARREE R
HISE) TR, £, RV BARREERENE, ARARFINE FEE A B O FUE X ES &
ORI (B2 ) TH D . Wb FREEE X 2> 58 11 km TH 5,

(4) HETRNRET 2P — K~ 7 EOMEST RESNLTWDEHE
D NXHOWANY — K~ FTIRARDE S5 Kk & 1372 > TW R0,
OATHOMER K~ » 7 TlE, KIWRFEHZERE T L5~/ =F2— K73 OH
B TRBEER T X B OFET DX DE T 2R E T~/ =F 22— 8 6.9 OHIEN
RETHAEOEREIIRKT6MATRIN TS,

(5) BREDIENIE
ST I 0D > 2 B RTHE T ~ i 22 10 AR 0B BB S A R 1107RT (5%
FFD =7 YA b REHAHE#~—),

https://www.data.jma.go.jp/fcd/yoho/typhoon/statistics/accession/kanto_koshin.html

1. BAERMA~NDBEE 10 FRDERADETH

BROPLAZHE, HAE, HER. HER. TER. RRH (BELLBMER ., @Rl

B, LR REEOVITIADKREZFNS 300 km LLIRICA-F=5E, 4H. HillE2

MRIZELNDBEEAHY . FADEEHDOAT EFROBEREIBT LI LA,
# 1A 2R 3A 4A 5A 6RA 7TRA 8RA 9RA 10A 11RA 12A %M

2021 1 1 1 1 4
2020 1 1 2
2019 1 1 1 1 4
2018 1 1 2 2 1 6
2017 1 1 1 2 5
2016 4 1 1 6
2015 1 1
2014 1 1 2 4
2013 1 2 3
2012 1 1 1 2

6 BREEE A X O LY
(1) MRS S XE T ORIV A 2T &V e z2) 5 Rt D & 5 WA H)

HEw) oL
79



WEBEZIDARMEOLHAIME LTIV aMEESND, EUFSHEEA - K
DLFELSNOZRD 7 U R OENCAET 57 TIZAERT 57 U ad oo i,
bihd, 7o, YEMIXIZ, VA aflfkh 27 znEw llT57 v E TS
ERETHE, 6 HND 12 AL TOM, 7V anAAEMHEINTWD (EHW%

5 BV BRI EORIR 3 25 ),

(2) WAMZIBTDUA = (AR ER) OSREZHEXIFETLILEEAONDBHE B

HIE
EMSARME BRI E OBITR 4 12, KBRS IEHICE W TR B RO iz i
10 BTN RICFHLET DL EBEZONDHAORME - BIHAZRIT TV D,

(3) ZUDEFIWRM
LRSS EAR - RO LBEEBOZEEICT U2 5N TWAIED, FIHIX AN & OYE

VO¥FETkmITBWT, EAELIZLYVAAET A7 URBIELTWD,
15

80



[E)Eskulog: v

WHE O FRBtE & X

e
=

1.
(BX#EREOY  TH—EXLY) H<

ot (K2 23H)

BHHHE

L

B A2

81



B ST R TERE |

EEFEEZ ) B EEEE N
CREtTEEE) A

4 2z |

X2 ERUHEBORHEFAETREOME
(B 1 THSBAAEEZDHEK)
7 PR A B X E
5 T INORE. HEOHFF. BOFFLFLZIT>EBERFOMRK
& . £ (W% : 5§98 ha)

E— REEHERAON

5__/(; (mEBDORSE

H s nmmmz :
yiiﬁf%%igﬁﬁ \é"b / (ZEWRA CERERBIL E 395 m

/ BOBIZITS. )
RERBE "2
FEE— M/ N
Llw S——— zzpr0un
‘—W ........................................... s_Lt .............. PV
TAYEE AL BSOS X,

OF:SFS EE%EZ7 1 ATHEHATLS,

3. REtEBAERXERNDIERDEE
10

82



7 QKI’V
vk Bl A R~
| ] |5
‘ Vs
HAD |
'ﬁﬁﬂézyx

e

M4 REHABTBREZEC 7R (REOMINGES) . AXREFAETEEEOHAD

14.5 m
i #Tl18m
O = Trys— & 0
——1 — N ——— —{1
7N
HAD mEn: s 1|
5.5m (fegitss 5l 55m
YNES)) a "
eSS AEES ];—ﬁ
]
F= | $&9m
] . — 1 —
n o= Tpws— OB = " owAO
= o UFRAEEONED)
\ J
| B
5 HEFAE=E HEFE=E
M5 RHATSRENOAESEOFEER
BEIRRE L. Vv v A —RUBSOICEEERS,
10 M6 BEABREAOAETE

83



10

—-a—g

X 7. ZRERESP
E2F (ERICHRE. BRICATEARZAS.). & X

X9 IFRE

84



10. FABREERDREE
FTLoOB  AEENCRERESHTET. K2 RERESTNOEZEETERONET

5
|—| l—l | ——
= Trvd— %
HEOHEAS HEofasS 515 &
h = gf—!
3-4shE {?%
HEoNESE | | HEonsas It
—— 1 ———
M bsh=R
{ESULIER A LR
11, BE4E - A IZEIE RO & -4 B RO
|—| l—l | — |
= SrvH—
HEoFEEE | | tEosEas
?n? w3
nEomess | | tEoness
_I—
10 —— —— ——

12. BAEROBRE LIEEA

85



5

10

15

20

25

30

35

(AL 2)

=1

VR

1. EBHEH

(1) B FHEMZ VA 2 ETHAERKE (G L K2, LT THRBEEREE XE] &5, ) ~
DERINE DIEAY %P1 D72 TEERLSMIRRBEERE X IO H AR (BIHE 1 X 3
KO 44) ZhigEdT 22 &,

(2) RBEERE XENOREESREEROHRERATE G 1 X 3, LFEhET IE6HE
E] L), ) OHAR (B LX5) IXARERLSAMNIBAST 5 & &b, BN
WSS Z & 2Pl d D72, (EERLSMNIEEST 2 2 &

(3) BRIEVPARE T REHEN+DICHEINOREBERFFTH L,

(4) Mgk OMERFEBRABEENCAT S & & bIT, TNHICEERNH LA, BICED D
BRI L D e IR ET 5 2 b,

(5) —HOIE¥2EU T, BT A aOBREF~OBREBEZBARO T L5 HEE
THZ L,

(6) HC-FI0 BB ANREREEICH I EEFREEDTA 2 (HC-F90, Bombyx
mori) (GN5, GCS5, GN5XGCS5, GN5XH1 511 5, GCS5X H 604 &) (LAF A
B A 2] LD ,) ORBEERE X NIZ 351 2 B B0 L% B e/ RIS
o

(7) ARBIRTHIZ A 2 % BREERE XBNICHIAT 2356, WONS, MRl 5 X o
SMTTER - (RE T DG ABE TRHR X A 203k L2 WS ORI AILD
L LBz, BHWCHEREZET 2 B2 RO LT WEITICR TR T 5,

2. BETHBI A 2DRE

- B LRI DI DL K O 1-4 B OHER S M OFE

(1) (EHFLEBIEHEOIFORHE KON 1-4 BOHER I OB RO E 1L, FE#EA X N 0O
BB =TT O,

(2) ARG THIEZ DA TOINEREO T DIHBERERITIAT 5 E TOREIL, &
SV B ASFEIC IS G R IS 7 o TS R ELEES IR E S U O e &
TR T R B TR RRARAT SRR (B 1 B4 2) 12V TAT WY, 1. (7) 124t
> T RRHEE B X E AT,

(3) 1-4WOMBEH OSBRI, FELZLATHZHREER, b LIX, ANLEEE 217
9o FEEHRER OBREREC, MDA 22K LRV IBETDHZ &,

(4) 3 iR D 4 k& L oo ghiid, HEROEFFINWfE R (F1213 40 cm

X 60cm X EE10emEEOTTAF v /78 (t&EE2 L, KB A an
86



5

10

15

20

25

30

35

B LW E 5 HEREAFENOS E PO EEFETERICEE T2 G 11 1),

* 3SMHILIEDS R OFRE L MDA

(5) BIEFHABZ A a0 3 WHILIE) OfFE & Mo EEITIEERFAFTETIT I,
AR, BNEOEEDOI/ V52 555FF LT 5,

(6) “HEEAFENOBIL, FRORER O ~OM TIESIZ OV T ORI HT 572
W, ANZASNFTIEIZEED R HEIT Y T > THD N ESIEHP IR EDE L 6N
7o B B REMRAT SEB U A 2 e B FEBRER (BUAR 1 X 2) 1T, 1. (7) Tt
CE L, WA T —30°C~—20°C T 24 B LL EO R FicB W Tl 425 =
LR RBB A A 2 OERET D2 L& L, il v 25613
60°CC 24 MLl bREIES 2 2 & &%, NG Sz, fpksE s Uil Lan
E DN BER AL T O RRE L CR R —MIRPEEY & U ORI 5,
IRFHA S5 248 5 SRR BRI A W D BRI DWW T, A Z ~THEICES TR
FERASIC S & O& | FLIBSAERENT BRI, b A 2 e R, R ERE =R (3
ML 1 2) (23 THIBE Lifa Y 724, BY 72 L7z, Wy Pibd 2 % Ttk
T D, PUE LIS S ETERREL L, PUEAE | R EIN, I bAE OfE
EAT9, 7ed, BELOBIZIZ, UL OREIMTEIOBIEZEZ1T O,

(7) RAEREOEFTREDONA 2 (KBEFHBZ A 2 LT ERIRHIEHE LT
WHIEBRB MR I A 2z ETe, LLTRU,) 2% L7SE13, R E XEN T
Tl BITHiET 50, (6) I TAELT D & & i, TORELTERT 2, 72,
BRENIRBELEENIRA L Vaz B LESE D, RERICHLT 5,

(8) AT (WMAWMTHHNIERELZEL LESR) OEGE2 BHTHRE L, ZOEN4E
RO 1 ELL LW LG A, MERRSEL7-0, TXTOHRE, fEGEZHAD
CSART ISR S TRV TR AN S0 FIF-miEE (HeEmsE55mE)
BB ST, FHESES G L, X12), RN LR ORI T, WO KE b
DA, BLEIR L TZORBEZEAINCER L, ECBBSE5, 2k, REOEIG
PRNIGERH — R EWG S IS T CRICHMABEI S 572 EORE %23
Do

(9) FRIUEENICBWT, #@fs Rz DA 2 OEKWEE FICEE T 254, %)
W F LA TRITITR ST, RS XEN TRE BT 52, (6) 129
STARENT DL L HIT, TOREERTLIRT D, 2P, LTS C T, B L 7@K %
4mm HULFOMTE - TA/ELET%IC (6) IZ0E> TRELT 5,

M BFENORE % 77V 5 ~T RIS < 5 Rl SIS 72 o THD R EEHlh
IEHEE AN U 5 A7 B RS REARAT SEBRB 721300 A = ety 2B (IR 1 1 2) 1
L 72, MEEESEE BT ENOER MK OB A RIS T 5, I H K OV %
FRLUTEYE, TN CTEIR L., RREEREE BN T2 bIci& 20, (6) 1I2iE-T

87



10

15

20

25

30

35

NEET DL &b, TOREERERT D,

(10) KRB FHHAZ N A 2N EREFICREES T XBOIMFEbHSN D Z & &2/
DI, HEREIHESE RS T RN THEET DB, MEEEITEMOEEE L OEY &
EMT %, FEBEBTOEEZ TN TRATEIE, FAIE LT 2 A1ERD | KR
FIHA aBfIE LTI L2 A THER T2 & & bio, H#ETFENTER A, A
M LT AEEE R OB 2 S EREENICORE T 5, £, IREEET XmsMI 2 R, [
BRIC A CHERET 2, U, A 2 MIHE L TV, BB S XEN T 726124
BT D0, (6) IZW-TRE LT DL LB, TORMERLRT 5,

(1 1) FRBEE & DX PN Ot L7 Bii s B, MEER TR, WA A L Tuniang
EERAHTHRR L, VA 2B REEEEE KBS b S D Z & 2Vikd 5, R, &
A ADBMIAE L TWesE, BREEERTXEAN T2 Bl 22, (6) 120> TRIE
6T %L Lbll, TORMEZTLERT D, £/, FRBEFRE XEOA QD5 JABWE~DOFRLE
DR & B EF B DIRELHE~ DO BRI ORISR 2 T X SR &
T, FELWETOHEEICHA aBdf$ETD IR 2 P SES Gk 1K 3),

Ay

%

3. FHEREDLE

(1) HMEFFETRAELLCEHABTREZRET LA, 2. (6) [ZE> TRIELT 2,

(2) HEFAFEOHERAIL. KAPELTHLTNTHETS 30 % E CRIARES
FTC4mm HELFOMEZENT TRE L7z, & LMD T A af L3R LTk
PIAAE U THHmMAM L T RTHLET 284 6 A 15 H FE CTHREEEXENICSH
DIREEHHONITRE T D Z LIZ XY ANEET D,

(3) fEREZ LR G E) O RERE G CECH AN, ENTHARMRIZELY,
Wi O A 2 (G ROME) ZHD BR<,

(4) fFREZHEETE» DRERELITICETEIL., o Tt =—nr—h
I TEDY, 2L DOFESEF IOV TIE = — LRI AN TES,

(5) FREREGT CRAERIEZRE L TCWAMIZ, WO A a BN HEER I N5
BB L, TORARNETERT D,

(6) fBEKEZFERETSIOHRETHEMAONIGECH TN, FMEREN I
BELTCWDZ LR 2, £, RIERELTTN CTRRKRICEY . A OD A =
DODHEZHER L, b LOIUTHIY RS & &b, ZORMEETLIKT D,

(7) fBEREZEERESGIOEEEHAO NI TEIL, Ko nWTiie=—1v
— MI#EETEY, ZNLANADFESCEEICOWTCIFBETT N TED - LT =—1
I AL THES,

(8) REEHHONIIE LIMEREIL, MENTTICEHFEH ISHETREL, Zh
VIRRIZ, NER3 58T Lz & L CIRBER B BNt L CREFET 2 2 L3 TE 5,

88



(9) FIBEREZER L 2%, TORE I 1X10) 2 BEHCRR L, AT A =
(St K OM) 23% B T3, REESRE XEN T2 BT 272, 2. (6)
WS> TREILT 5 & & bic, ZOREEFLHRT D,

(10) HBEHEFE~OREOWA L FFHREOCBIIHNO BIZITI,

89



10

15

20

25

30

BT 1
RIS 2
BT 3
BT 4
B 5
VN
BIHs 7
BT 8
B9
B 10
BT 11
BT 12
BT 13
RIS 14
RS 15
RS 16
RIS 17
RIS 18
B 19
BT 20
BT 21
BT 22
BT 23
B 24
Bl 25
RIS 26
RIS 27
Bl 28
B 29

BITRERY 2 b

A 2 &7 T aDEBF R OVERR RO bk
HAREWNIZEIT 57 U annfmicld 20E

77 A OFAERINC BT 2 A

B B o b A A TS I AT WREME O B 5 B - B iU
A aANb AREMOBAED 7 T 2L M~DOBEF AT 5 A
BREFEDTCOHA 2L 7 U apHE—ROFAEICET 5 HE
NA 7L 7T aDHERROIEMEIZ SN T O

HRRICBIT DA 2L 7 U apidfE—OEFREICET 28
HA 2l T aDIHEF— RO A Ak Hh D fc P 1R

H HE s 7 O YIRS

ANR—=T T A RO IES

BT EANCHNWZA =T F 2 I RREF L TWVRW D & DR
B SN BREOER) OBEEMRIT I T DInZE0 2 EN

B ST ik O O Y iR EOFF AE T DR

B ST ORI O E R K QAR T OFBL 022 E M

S RRE O

i 2L N O feg 0D PR
E ARG D Lk

oy d [ oD Erg
R O g

S (FER) DITEIO L

St (5 ) OFTEHO L

PEIREL D b

PEIRATEN D LEik

T DFEFRLAEBCH 2 5 BO ik
THRAEMIC G % BB O ik

Pt T O L D EEFEN DT A 2 OAE{L
fin BRI & AN CIRE T D BR OB B

BAR TR Z 0 A =2 OB ZRFEIZ BE§ 2B 055

90



BIER1 A 3 & 7 UanAH2R kR OARSER MO Hig

Wk
W BES S
FLODHELEBIT

X NWA43EDT730RER

RS M EDE — 1.

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

IOWNWTOERE LD

HA =

7 U a

P4

Bombyx mori (Linnaeus)

Bombyx mandarina (Moore)

EIN O HARREEIZRT 54
EIRTL

HARERBEIZB T 5 AR DH
e EeAd AN

JeimE, AN, HE, JuM
(2o L. FERRIE R 8
BOEARETT, IES
LI CTO 7 U a4t B iek
E7eu (ATJELAH, 1998; [
#,2001; 435 2013; B
w2),

ESPANGISFAS: 3 A NS SIpRAYES
BARBL

HARBRELIZ BT 2 LR O
= @j:fctl/\o

HARDIF), TEAL, &
i B, AR ORI e &
TN A BRRERN B D

(T JEUAH, 1998)

Y,

B PauFs vEEBRT S, K| Shhidr VEERET S, K
HIZASEB R PR BEE | RITAHRARHKLER
H L7V, H L7,

B DL F R HARBRBE CIIAEB T& 2 VAR T aoly ARV il

(5 A5 11 AH).,

et (1 RIS S A

B Lo SN i SN

F& LT AT =AMt

MBI H 72,

%) e, ZEER D D, T, BEE RO T
—fbHEICR 25 E b B D
(FEAS - Ve, 1958; BIR
3)s

Sy B oD i B2 B 145 WEIL4ET, 3ENCARD [ 3EBRZVA4EEH D

bbb D, (KK, 1950; A - 17 H,

1982),

By L D EB)ME N2 o TCHEERA | firH-> ThEEEID,

91




10

fi HL D IEE) IV PNET LT | MREZENTE D,
XDOPRSZ LiTe TE
AN
S LELINE) B BT ICEDIVAE | BULEZIIRICE DR
DHRNIHNEETH D25, 85 | OHRNIAETH 555, £F
EEALERIIBESOV | Z2EBRLEBIEIERESOD
REDHBINFIREEL 72 D, REDHRBINFIREL 72 D,
SRR AR PRAG S B (44T,
1936), JHEIZEL TV D
(B#1L1, 2019)
SR OHEEREATHE) L72V, REERERS 2 (REi D 2R D
EFCEIE L, BUcHERET
Do
YL 2 A HEATH AT
2 AAREARR B a—bk | AARARR B a—L %
B U CA AR AFES T | B L CA AR R A 7G5
Do AARBIFTHRNT AR | 5, FARKHITHRA T A A
RRHIZHER T 5, FRHICHE T D,
PESH HE RS 500 R A E | 1 ET O IEE~10 HfHE
LD THEINT 2, FREET DT & 4 % C DN
L. 15HD A AREHROPEIN
1% 250~300 EFLE (&
1, 1936; K37, 1939b; £
(1, 2019),

(B4 2L TapEER]

714 2 L[ U Bombyx BIZIE, B4 & L CTZ Y 2 Bombyx mandarina 738 40, TEHES:
. BEFHLROGFEMTFRREANS, 1A aDWEITFEO 7 VaThsdEEZ LN

TW5 (I, 1998)
Eorsva (A4=a) EAROZ T anpsblLizo
ThbHEZEZLNTWS (AIJUE, 1998; Yukuhiro et al., 2002), Y
aLHEOZ U ain2n=56, HADZ Tain2n=54 LI ENRH DN,

DI YU A NBRNIZRESE D LR OSSR AE T S (N5, 1998)

[7 U2 oEREOESO B REREICS T 248K 5L]

92

HEOZ U az2FE b L ThHA aMESN OB THER T, T
WX, ENE D IXD LRI E F R

BRI ONTIR, A
A3l HAR




10

15

20

25

30

7 Uik, BA, PEAL, SRS, B RO e o TINS5 GRTE,
1998), AAIZIWTIE, AfiaE, AN, WE, JUNIafh L, ML N 75180 A R
ETT, ANEBUMTOZ U apEREEIT2 W (GATJFA, 1998; BERR, 2001; 435 2013;
M2, 7V aoMhbiir7 VoELEBRE L, R TER, IR Z 9B aAEL T
AUXERET DR H D, LovL, BEAICEH I NEETIEZ VN EHRICHT E
THESN, 7V abiibiil & BICRESNDAREENEED Z &b, ERHD D72
<DL Z ENHERISND,

AT UNERET D720, 7T AP EFTE 201FFENLHKICHTTTHY . i
TEAT 5 (4470, 1936, KFT, 1950),

27U a OB OFAERHNCOW T, RERAATTIZ7 HdMmL 10 A RO 2 [BIfE
B A - 1R, 1958), KBRS IEHRDL (R 20m) & BRI T BB T/
(B 280m) Tik 6 A, 8 AEKON 11 A~12 HEHOE 3 [FLE (BIFE 3). BB REA
HN LR (FEE 1,000m) Tk 7 HERN9~10 AEOFE 2 BIRRETH D GEs3), LIk
D EMDH, HIRIZL2E IS L 00, BARENOZ U aZEIC, 1HFIZ2 FtE
M0 IRT TAbMEE i, 3 EHER AR IR T = M TH 5,

ORI -97 & 5| & il Z 3+ th Nosema bombycis DEFAED 7 U 2281 5 EYGLRIL,
1941 FFKIT 1.4% (216 B9 3 8H) . 1942 FEFRIZ 0% (156 B 0 8H) Tho7o L OGN H
% (KFT, 1950),

(FEES U a R OREEES 7 =]

B B2 DB & B OBOTEREIZ DWW T, HIEE - mEERE - AAREZNRETh O U2
L DO THRRZREWITER D IR WA eIz DWW T, TEEZ D anhA a b
MU 2n=56, WEEIZ VL AARMES U aTlE2n=54 ThH2 (54, 1998; Nakamura et
al., 1999; Kawanishi er al., 2008) , FEEY UV azfiE LR TIZ, BAREZ VL0
BRI/ NS < FRFFCHEE LT W LA G STV D (AT, 1998)
HEEZ Vab A a3z NANICRREED L, IEDH 2 2HHMIRN A U D03, 2HER
IRIA £ % 20 L 725 B IS IRIRDIHERME T35 L OWmEDNH D (TR 5, 1996),

(7 U 2 OABER R ORI« AR R ]

7 U aDYNIRAE 1.2~1.3 mm, 1 mm < HWVOFEZWEMIE T, AMIIEERN IS T
BENTWD (FF, 1936, KA, 1950; I, 1998), 1 A4I2H#E D I AR ORI T 2
BISE 3 A (ZARMESUTI=A0ME) THD (A - 120, 1958; BITR3).

il H &M T COMETIE, BELThDEIED £ ToSh I 20 H~30 AfRE
o7z (KH,1950), 1 #n~2 IEOFRITEBICERET 503, lMET 210> TRE DR ITE

93



10

15

20

25

30

BT5E912725 (40,1936, Kif, 1950), Shiif oEEiE 3 [\ (ZHRE) LA,
4l H 5 (KA, 1950; #EA - 77, 1982),

B RO EITHIBSOME R Z & OBRNRE VR, RBER UEBEG T, M 2 (K
& IEERES 2 IREG, MEERES S RERIC AR BRI’ & 2 (70, 1936; #R, 1995), Z D XK 5 721K
CEDRFR ORI T D, BRBELIIMIMEESE 2 (K8 b8 4R b L Tk 2 &
TRAZHEERET 5,

WTEEZBEZIAD I I L TEOMICIEDL N, TORE, B EMRZEL TRTELZ
B0, BEREDBRWE 2ICT D (4F, 1936; KAT, 1950), P35 £ TokiO HIRT ILE (&
WZEDEWNRREL, 20 H D 1 DARENS, RWGAIX 100 HELEE WS Hlb H 5
(K%, 1939a; KH¥, 1950)

FREIEA A « A AL HITRITHZ &N TE D QATEU, 1998), A AR HIIZ B T
THETHIEL, BRI o' 2 L CAHARR AT T 5, A AL PR
M HHIZRRATE DIRATED 0 IR LR D A AR ERBETH B2 o5
(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 OFEORBORBRNFAET 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 Tk, BB - CHE &[]
L7, BaOEZMHD T, RTZPIIET 20N D 5,

WTELZBEEZIADL I I L TEOMITIEDL N, O, O ERZEL TRTES %
TEV . BENREHRWE 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 ko T U T B b AT 5 R 24T 5
225 OPME (B OFAE) 1X, FRITICEEZ 2 &) w#d ORF, 1950) 0, A2 DF
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 RO RTT A HL & 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 3 EE TR IR OFREE 250 {8 ~300 [HFEETH D (4 FN, 1936; KFf, 1950), HARSEMF T
(X, 7 U OBESBEIZESMIT D ZEB—RATHLEN, 7 70ELIZAEZXTNWDES I F
T X XNCFEHRF T 2B 5D (KA, 1950), FABESMET Tld, A AfHEE AR TV DR
RROT T AF v 7 HR EITHEINT D (PA5,1999), R LA ARBIT, 1KDOH
\ZHEIIZ KR D EEZ bILD (KA, 1950),

AL CHRICIM LT DBEEIN T, II B HTL 2HMIZ—FIC X 5O Tl
2, A AEPOHE S T2 AL EIChIco TR A I E 5 (K, 1939a; KT, 1950)
LRI, BARM T TIIFAERIC L 2WELZZIT 27D —F LRV, FESMET COR
{ESRIFE BB KR EZ VA, M2 80%FESE & s ST\ D (KHT, 1950), FIZAEE 7= fflik
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]

WAEO7 U aix, INORNIE, FAEKICED2TFEEZZITD (B0, 1936), TOFHAER
RN Lo TRES R DN, MKTI%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. App!.
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
HEEAREERIC T DY E ARk, JuliER 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 - /ANEE, 2000 46 HORS. RS RSZED LR
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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Bl 4 BEBEBHROYREZHREIIHNRICHFET L WEROH S B - BRE

AT D0 A a2 OFER B8 & LT, BERIMETHICEBW AR EhR o)

HERMRE I RICHFET L ZENEZAONLHEDRHE - BRHZLITIZSET 5,

¥
L7 KU (BIERIZK D)
T AR (BERIZX D)

b

AA =/ Rz (B, 1929)
77U avy Yz (B, 1929)
TZvav Ry (B, 1929)
ANV (B, 1929)

A~ Fo~<% (B, 1929)

U~ B (B, 1929)

NI 7 R (BRI, 1929)

I AV (B, 1929)

T F AT (B, 1929)
ARANTFH (B - 1754, 2007)
7 U (B, 1929)

R - AT3MITE] (2007) BPAMZISIT 2 A A =8 - Ha o> AT REVERH ik D BHJE .

N=cX

B

oA 2 B OREZRINC BT D LR AITE (Y =7 MIFFERR Y U —

A 447) ,100-102.

FRILARRE (1929) HcHr H AR HEE RaE

WS
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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
FUITIB W THEBE D AZHED I HE1E A58 U UWMBATHIZR FIE T A adh A fE L, ZOJEN
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 BinFO8BET
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 BInFO—EME LTz, TO—HEZL > TT e —RA 7 VEKIKE) CHRR 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 (& 58]

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 CTIX, BAED 7 U aE ICBUIRMEE P EC TV DEINE I DERIEL TV D
HOTHY, I Far RITH ) AEHRDZ & CTHREICHRHTE S,

FrBE O RMER IR B A5t U5 2 & 72 <L SN0 0B 2 FR I A BEFE - HERE T D 72
E. WA a7 U anERREE LT VIR ZEV L TH, BED 7 U a iR
EEOREITFRD BN -T2 Z &0 D EEROBRBEF KO O AL CRMEE — R4
U5 Z&iERnn, FRidmOTENTHL LB BN,

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.
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BERT A=l 2V aDZERROBEEIC OV TORE

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

5 [71£]
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. W@EDIHNE
&N I DOREIZHNMMNTVT, FRORE(ZE>-EHoASEAN:-XE,
52m
3.2m
10 m
7.6m
15 H2 FRALEFREIDKXES

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 TELNIAE R, HA a2l 7 U aDZHEE R OZF OBRITEERH 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,

INEmQf (1929) FEEBHEOZR. AR SMEE 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 AT L, & OALFORTREM: % FREE L 72,

—

AT E]

ST O BHINIZ . MOSEHP OB TEB L TV DR OE EE 721354805 2m
BEL7-HImIC, WA= (B 1375 XK 146 5) &7V a (HERBROEERKK) &R
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
aD A ARLH S BN FEBREN THEINT 5 O L IRIZREOFLSh % b LT bl TETR
THZENRL, AFEOFREEEZEGDDLT-DOICH 2 TERITHEA L THEL ool &
N6, BEEREISHILVTHA 2D A ZARRIMNIH T, RICHEFIZL VT T L2 L42<
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.
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BIR9 HA al sV aDRMERE RO A A KEFFHERBR
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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
(RHBF EERFE DB R D o BRSM )
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B 12 BERERFEAICHWZANNR—=FFTZAI FBREBELTWRWI L OMER

[J5i5]

WG TR 71 2 (GNSg 2 T8 GCS55) O 5 #ish 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 &
AT 505 pgllHHYTH~NR—TFAI ROEITN 6 pg £725, PCR DFESE,
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,

M1234567 8910111213 M

(bp)

2,000 —
650 —
500 —
300~
M L HFEY—H—
! i ALS=DNA - 4ng (A4 3%/ LADNAO.5 ug TO 700 3 E—4I48H)
2 ~JL/S—DNA 40 pg (7aE—%)
3 ~AJL/S—DNA 0.4 pg (0.07 I E—%)
4 : ANJLRS—DNA  4x103%pg (7x10* 3 E—%7)
S : ANJLR—DNA  4x105pg (7x10°3E—%)
6-9 :GN5%/LDNA 05ug (ZhEhZERK)

10-13 : GCS5 %°/ LA DNA 0.5 ug (ZnZnpIERK)
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B 13 BAINTEBROBERY OBEE O FIRRMICE T DIEZEOREN

[J5i5]

BARFHAHL 2 77 4 = (GN510. GN512. GCS510. GCS512 KX UGNS X GCS5]12) D4 HEAR 6
KT DIZDNT, S ISR OBEHRRERN DS/ 5 DNA 2L, Vg T U F A8
—vaEc kA SR TERE L, 7/ LA DNA Qug) ZHIMREER EcoRI &
Sall TYHAL L7=D 6, 0.8% 7T ' —AZ )LV TEKUKEI 21TV, 714 2 27 L Hybond-
NHI N T VAT 7— LT, 7'u =713 AMS RIS AR E DX 6 1273 K 512 piggyBac
RIZFHE L, PCR TIERIL 7= (691bp), 7T A ~—DWEEESNILLFTOLEBY TH D,

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-
Star # FE L LTI THRE LT,

111



EHES
BRI 1A [ 604 B X1 511 Z]TliX, /S K& L7eho 72, GNSip T,
30Dy Rt LTz, #2180 GN5i;, Tl GN5g LRV A XD 3 2D/ Rafit Lz,
GCS510 Tl&, 3 2D/ R&EMH LTz, %R GCS512 Tl GCS510 & [RAHA XD 3 DD/
v REKRE L, [GN5XGCS5]i2 Tlk, 6 2O RERH LT,

GN5,, GCS54, GN5,, GCS5;,
(kb) (kb)
12.0= 12.0=
50= 50 =
- -, ----Q.-.....
' .U'-:.-ununo
20= 20 me s -
1.0= 1.0 = -

[GN5 x GCS5],, [H604% x F15118],,

(kb)
12.0 =

5.0=

3.0=
20=

1.0=
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[J7:]

PP oNA TV EA B = g B > THASNTZBIE DN R AR LT-1% (3]
W13). BT A 3 (GN51o LN GCS510) D3 ROFFE AT % inverse PCR 75
THEE LT,

[ 2R ]
inverse PCR T b7z PCR EW OIS ZHRE L, IA 27 ) AOT —HX—2R
[KAIKObase ver.3.2.2] (https:/sgp.dna.affrc.go.jp/KAIKObase/) |- C BLAST #i%8 % #5€ L 7=
i AE T (inverse PCR T 5 4172 PCR FEW O FLELF AN HI R 2 3 L 7= #6PH) 2 K2R,
GN519 & GCSS510 (TN ST X T O/ ROM ARG T 2 M AL & fifFi L, Yt
K EORrBZEE LT, L2 L, GN510®D 3 DOFAGED 56 1 DICBW\WT, Bt 5
REHIMNS 7 S EOBEAEFTICHIFEINEE R Liz72, Yo lk o IEfE2 (L@ T E T & 72
Mmool

GN5
GCS5

chr6:6118152-6118578 — #%
& — chr9:13276592-13277187

Mo W Chr11:11223881-11225006
chr9:12304521-12305304 —

# — chr9:12748106-12748725

X Bk BB O LARRINEZ R LT,
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B 15 BASNIBEBROBRY ORE KR R AR TOFEZROLEME

[J5i5]

R FHHEZ A =2 (GNS;, GCS511. [GNSXGCS5)11) KO R F-HilHaz B A [ H
604 5 X 11 511 B)DOFHAR 3 ERT DI HONT, 5 ES OB IR S 4 RNA ZHhiH
L. RT-PCR {EIZ L > T HC-F90 BinFDEEMZMIE LTz, 1 ug ® RNA &GRSR
AMV Reverse Transcriptase XL (¥ 717 /34 ) ZFWTcDNA ZER L, Z£D 2 HD 20 43
D1 &ML LT ExTaqHS (#7734 4) TPCR 1727z, 7 T4 ~—I3EMZERNER
EMlEFR DX 6 1 TRT-PCR O#PH] & L TRURL TWHERS ZIET 5 L 5 IR E L,
ZOHERINILLTO LB Th D,

KS446: 5°-CGCTCTGCAGTATGTCGCTTATA-3’
KS437: 5°-GGAATGAGCTACTGCATCTT-3’

PCRIZ 10 ul ODISEZTITV, FDOHHLD 3 ul 2 2% 7 Hua—A4 )L TESKKE) LT,

F7, RT-PCRORTT 4 7 ary ba—L& LT, mpd9 85T (VRY—h¥ R\ J'EE
fav. 727 vaFKS NM 001098282) @ PCR HiT-7-, 49 B DT T4 ~—D
WRFINILL T DO LB TH D,

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

[ 2R]

BT LT 3RS O L CHEBREIT T2, THREND VA X (7300p) O mKO-F90 i#&
{51-® PCR FEWS, AR AR A 2T _XCCRIBE IR S, —J7, B85 Tk
AAA AT SN Rnole, o, pd9 BIEFITOTHOREN L & HHIE S (276
bp)e DI EnH, SEIOHGEIZHVD BB T X I A 22T, EARBTNLE
MIZHBLL TWD Z ENERTE T,
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ol +C’G e 4
AP P
A GN511 GC8511 \.

1,000 —
850 —
650 —
500—

mKO-F90
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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 W (E#E) ORELZNE L, HED (#2153 #m) 2 N LEET, &Y 458 %
FHETHF Lz, ERHITLUTO LB & Lie (MR AN 10 22 M),

SRR A = BTz T A =
GN513 H 604 5
GCS513 H511 &
[GN5 X GCS5]13 [H 604 5 X 511 5]

JEALE DO RIT 40 A L LD TREZIE L. 1 EHH ) OEREZFH L7z, 2z,
10 s A 2 KOIERFHEEZ 7 A 2ZHONW T, ZRER 12 BT O8Ik L7z,
2RI 1002 £ L O CTHRELZMEL, 1HLZY ORELZHE LEZ, Nz, 8T
L Z T1 A 2 OB R 2 1 A 22O WT, ZRE4 20 BT8R LT,
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Rif 2 ‘ EOng MBI N
Tk (%) BRE
GN5 2,618 126 210 2282 91.6 P <0.01
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