S116-2

HC-F90 BAnFEANWE RTINS T EEFERERET A 2 (HC-F90, Bombyx mori)
(GN5, GCS5. GN5XGCS5. GN5SXH1 511 5, GCS5X H 604 5) D HFEELE O

A PR AR KR FI ZE T oottt 1
L A i A T i = S 4
Wi SRR IS DIEAI T2 7 0 NS L Jm BB E v evvrerrrereree e 4
1. BEXIEROBT 25K L OREIT T A TEEL - veeerrreeereee e 4
(1) 2502 ORI BT F O BREEEENT 31T D ATATRII +veeeeeerrmrmmerereeeeeae e 4
(2) i S DR 1 R TRERLIR «++veveeeeeeeeeeee e e e ettt 6
(3) AEPREEH R OV BE A - e eeeeeee e ettt 8
I (e S ik e T A el b - < o 16
(1) PEGAEERIT B B B +eveererrerrreeeeeee e ettt ettt 18
(2) RU BRI T A IEER v 25
(3) TS T 2 A S DT ITTE v eeeeeeeeee et 27
(4) MBIPICEEA L7 BRI DT (ERRRE B O AR & B TR DL +ovvvvveveeeeoeen 33
(5) BA=FH 2 WS DR K ORI O ITIEI N Z 70 D DR EE R OB v 35
(6) EENIIEEDIBT BALESE I OOFE L OOFHTEL +-vvvvvrrrrrrrmreereee ittt 35
I Vi S ik ey L aY ) A el bt < o 43
(1) TS PRI «+vveeeeeeeeeesee e e e e ettt 44
(D) B S G G «+vveveeeeeeeeee e et e e bbbt 44
(3) ARBEXT LD T DHICLDETEEMNFEORIGRICH T DIHBLE DT E oo 45

(4) EMEZRIERBENET 2BENOL 5B B T D EMSRIEREZIET 5
T ) OB 45

(5) FBREZFTOMRAFEIUIH —MEMAENTES N TOLRE L HUORETO
e 17T 1 PP 45
(6) [EAMCIT DS BT DEEH e veoeemee e e 45
BT OTEH L O BAEME BB DFRAI - 46
1. BT IBUT BB LI < v vvererrree e e e 46
D P oo 48
3. G D AR M e eeeee e e et 49
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W SRR B DR BRI -+ vveeeerereee e e 53
BIFTERR U SR [ ceeeeeeeeeess 56
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HEEE  [ESCATZERRSEIE N « R bnpE DA & D FEbsAs
K4 BHHEE  OAMNMAE
EAT RS IEBIEG 3 TH 11

5 —FEE BRI DV TG

5 AW D AR O MefRIZ B

REZTTNO T, BAG T2 A% O OB X
HIEEE ASLE 2QHOHEIZEY . kLB HEELET,



BAG R 2 EWE DO
FEFE D4 R

HC-F90 Ao FBANKEFREEIN T 3T EEHRRAREFED A
= (HC-F90, Bombyx mori) (GN5, GCS5, GN5XGCS5, GN5
X 1511 B, GCS5X H 604 )

AR TR 2 B D
AR SF O

BEBIER 5 B 1 45 2 O ALSEBHAA B DR DR, SEHR L OF
WEAL. @Hh O WL HHMOTRET) | OO,
@B OWOBRE . S, FTFALALER R OB I D7
@F T AhET BT

BAR R 2 EWE DO
R S O 5Tk

PR AR B X D FT R« KRS Tk L 182

FREEE B XX B O PR - ESIAFERTIE N R - B E R
BT BSR4 2 fRE A X

FERSHIM . AR AL 9HFEI A3 BHET

PREfkEf B X BN ORiER ONE : BINCED 5 IRl E X o it
RNAEMOZREE] OLBY &1 5,

e i £ 5 X e 0D LA

1 WIZHETFTL2RIEEATHZ L

(1) MERXN~DEINE DSIAD ZBhIET 5720, Bin Tz
WA aA%EEE L CERBT D720 0BR T A 2ffiF
FRAXE (LLF [FREEE XE) &vH,) M0k
WZxy b (HE&4m) ZE L, TOIMUNCERER T = R
(FE 1.5m) ZFEL TN,

Q) BETHBX VA 252 FHETHXETHD Z &, H4EIT
NEAZEEIETH D Z & R OEBEERTH O K4 & IR L7242k
ZRSTVETICHE T TV b,

(3) BREfEAE X BN OHEE LB S| IXBAR, BEL O &2 F 4. B
2, 2R L, AN MBI FTEE 72 BIE e v, ke
THOMBEA~IL BIEFNDAENARETH S, X HITIE
FRREATD 7 4 VB —F D FHT 5,

(4) BREEETE X BN ORI B I BR, BE, PR OE 2 2.
BAPARIHEZR R, v ¥ v X — RO HIZIE 4mm HLL T O
ZiEo> TW A,

(5) AT E L O A B 313, BREEREE (HFD 25 4
IEAREE 201 5) 55 6 550 1 THOBLEICFR D BIAIRICI T S
BEWEZ LTS,

(6) RIELALEECHW 2 W JE (-30°C~-20°CREE) X IL iz fsek
(60°CRXIE) DFXE X, AR T % AW O % OB
K DEMDSARMEDOHERICBIT D168 (B 15 FFRIEAE
97 5) IZHED < B FEE I Y 7o o THD R E PR Ik
HEMNHELONXKEET 5,

2 WICWITHFHEZESTTH L

(1) BNZTE D DVEFEZFEITHE D o

Q) MZEDLE=2V U VETEFICESE, £=2V T %
Fhid 5,

Q) EMLHEMERENET IBENRHL EROLNDHITE
ST E TR, BNCED 2 BAREFHFICA S E | #HRNIZ
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1. EEUEEORS 58S EOMICHET 5
(1) S EORBMRUERREICHT 5970RIL

A k., FLHRUFES

& hA 2R A adbEm A=l (A =2) (L5, 1971; /s, 2002)
: silkworm

M
X W

: Bombyx mori (Linneaus, 1758)

d

18 E D A LR HA

B FEACHW G EOMFEAIX w-1pnd TH D,

©) w-1 pnd

FXL=unA Faxy7—BORKICED, IKOERPAGTH L, £, IBFIEIE
KIRCTH 5, BEAWEIRY — 2 /3 7 (https://www.gene.affrc.go.jp/)1C ANIP &5 10308 T
BiS LTV D IRFERMATE THEAIF) (AINEISF w-1 ZFFD) & ANJP %75 10389 TH
FRSN TV DR FR AR [EAIFRIRIP) (G5 AIRRIRINE(S T pnd 2 FF2) L % 2ZHIL T
BREEE L. w-1 X pnd DR FIZHONWTREESIC LIEIHMRIRAINSETH 5,

@) H/C
w-1pnd & CSO1 (+, +1) ZZZEL L, Z DOHBAUTI WD TIRIR K DA IR A IR O K % Sebk
LCTEHENTERHETH D,

@ H603%

BEHMOKEER TR % - B R ERINIIEATIC B W TR L L THER S bt "o [
WAOHHEER CH D (BEMKEERERZR, 1993), A I sr 2L, Shihofk
UTIRARR T BRI (S R O O BRI A 7 = RN IEE L TR S k)
ThoH, WITERER T, BBL AIEHETH L, SEINOIIEITER TH S, BFEIX, B
WA CHERF - RIS TV D,

U R HARIRRE T —ERNS AT IR D g 0 O R, —ABMETHIUTER — IR, etk ThHuT
R AR
2PN R STENY O A 3, WO LSRR 2D, BR (FD) £bF 9,
3 BB EEEER THME ORICR AR, IR L CROREIZA U7 B
4
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@ H 604 %5

BEMOKPES TR - BRI B W AR M S LTHER L ftto A
WiADOHBEERETH D (BHKEARERZR., 1993), BEIIHEGE 2L, Jhofk
BIXIRR AR T, BHUIE TH 5, MIEERER T, bELITEHETH D, BEIIOIIE LR
RTho, BUEIL, B CHER - (RESh TV,

® 6045

EMOKPEL TSR - BB BERINZATICB W CUARMEMFE L LTER L (DA
RO HEERE T 2 (BMOKEARERZR. 1993), BERIIBEEL 2L, Shofk
BITHER T, BEAUIME TR, HECITER (SR OABICBER 2 Rl 72 WA, BRI
DIERR) & 72 DRI E 2 A LMEEERR OB G 2 CTh 5, M T, bE LI
Th D, BFINOIIEITERETH D, BUEIT, BEHHHE CHER - REESILTV D,

1

® Hs1E

BEMOKPES TR« B REERATITZEAT ISR W CHIBREE S & L CHER L7 Attt
FEEMTH D (BMKELBRERZR. 1996), HEITEBAE L, S ROEETHFR T,
BRI L 2R 5, MITKEHE T, BB OIX%ETH 5, BEINOIIEITHEER CTH
%, BUEIL., B CHER: - (RIS TV,

N EREROCES SO BRBREICRIT 5 L8R5

A1 A 2 JTF} Bombyx J@1X, 1A =4 (B. mori). 7V 2 (B. mandarina, 714 = & 0%
HTHLEEBEZDNTWAEAR) A > K27 U 2 (B. huttoni) 75 EHFEN G b (FHK, 1988;
ATJEH, 1998; Xiaetal., 2009) , 74 =%, FAENERE L2ERIZIE, T CTICAARRE T T
DEBRNIZXRML TV E I TEBY, TPEIZBOTE/MIETH LU TEHAELLEZY
HARBRE FCARB LY LTWABIEHRE STV, s, I A a2 L3RRy U o
T, ARBRE T CERL, R n 7, PE. ABROHEEESBICOM LTS, TRET
(T HUT AT D05, BERT 6 S O/NE RS LAR . MlEE . R OVER R SII30 A L72gvyy (i
JEURH, 1998; &A%, 2001; 4&HE 5, 2013), 7 U aodhhix, b4 a LRk, 29RO D
(Morus spp.) DA RRD-0, FREIZEFESZEBICAERL TS EEZ LD (K1,
2014),

CEEMERAT T A 2l a3, TUA 2] ZHROAHRTH L, —RIITIT TUA =) HHEEikE
BT enb, AFRTILBRLED ZOMEkE (2] LRT,
5
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(2) EA%EORERUBEIR

A4 ERNEROESMIBIT2F—RBERSORE

NEBR A aOfizRM LiaH7zoix, PEICEW TIa R (Roeai 7000~6000 4
) o ESbil, BEOEREEZ LN TND, JBEIENTE HA 21d, FENOE S, B
i BH~EARZ DAL, BARIITIRVERR (fdocill 300~#coc 300 ) I8k LB R
NTW5D (HARZEARTS,2002), FENLHEORZGIHEN, HET7T 7, 9—nry/3 H
AN LA 5 7= A 2 E A HUIR @S L7 [ O G FE~ & 5k L. % < o hEfE,
HARTE, RRONFE, BV PRro s i ek Sz (FiE, 1988),

BNARER DR, Fe s E O S e ¥ & U TR S IEFA 2 OVE R U, B\ EO RN &
72572 1930 RITiE, ENEE D 40% TEREMTOIL, I RITE LEKD 40 77~ 10
L7o UL LEARIE, AR O RRK, BB BRFEOEMKE RRFEIC LV BENPRIRL, 2019
FEOIREIL 92 FAZETRA LTS (RAEAREAZR, 2007, 2020, FEAKERAPERE
PEVT IR BLFE, 2000; #EH: 5, 2010)

O X7 BRI, AEHE. BREEROAR

TS D AR AR T RIS IZIIME R & 2 28, TAEIEREMICHER LT\ 5, iiiEdEhE
LT, B A aDROAEE & AR DHE TP B OEITEF LTS (i, 2013),

2015 O MR ERO N A A DOFEAFERIT, 84 T hTHY, ZOIHLHET6E3 I b,
AV RTI6 TRy VARKFRZ T3 TR AT TLH A RORZATS T RN
AEPES AL, FAENL 135 F U DAERTH o7 (KAARZE R, 2021), EFEOFEDE D722
WOEPEMIE, BEGIR, BER. IARECTHD (KHATR RS, 2020), HHfkd K OFE R,
DWEEE. 7 AV, BAE, A & R K, TREOERSFEH G EICET LTS (T,
2013),

N ERCBT L BEZBN L LEFTORR

DA VIREOL BT HREMORRTH Y F (b L IERZFRE Lz AR
LIS OREY) TIZA47IT R TE 20, BEDH A%  AFET 5 7oL, Bl ZiEsia b
THLENDDLZ LD, FEOITEIL 1| ARENEETHDL, LN -T, BEETILE
. REOFREDOAFARERFH T, 22O A a PN EFIZEETE 5 20C0 56 30CORIR
THRT 2 5 A f)~10 AP AL THRBMEHIM L SN TWD (BBH5,2010; H AT ARTZ,
2002).,

B A 2Ol & iE, ERPEICHE L TEDRRRFEEZ ROV A 2 £HTH 5, EERIC
6
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BALFE L A TND B DI, 22D TUTFREIEIZB W THRE S ol (FRE st 245 L.
BUE TIL T RS RS 03 si SO P TR L7z, Il Bl R E S B e EA MRS LTH
i S VT AR N ORISR ZIE L T D (AT RS, 2002), IA 2OMEOE
ARiE, ETE 28 g 2Ok, GRS, R & SR OB EIC L VT,
ik DCIse P, 513, MEMK D PEIR Z &I Xy Loo, IR MEARR K & FRRZ2IEBHIEDN & B
% (IUA®, 1999),

SREAEFERO DA a0fE L, BEICAEFT L, BbH—72 T—RHRE (EZH) | <.
4 FEFDOJFFEND 2 BEREO R AR THOLND [UoMRE (M) ) ErHvohns, £
NOHEMAGEOBTROI-OOBBERE LT, BN TIE, BEAMER TS — 7 (B
Bt ROV v a a4 Yy —2A7a vy MIBWT, ZE1 650 LLE KT 450 LL
FEORHE - BHPRFESN TN D (BEAWERY — 07,2018, T a4
V—A7uYxs K, 2018),

A INLTRENTEHE I ND, IA 2OEFIZITEBIZ22H0 1 DIF@8E LA
IDOENBINESRT, ZNERIEET H2OOEMEETH S, &9 1 DI, T4 I DRI
BRAHETEHE L, HoONDIMAIRTET DEBRETH D, IFEOHARTOERIL, LFEEEHT
TALEEHZ LV 126 3 moshd (HE&R) OhzfE T 2MEFET L. £ ZhbHho
YEEZTCREET 40D S o CER) OAZfEET 2 HERAT L ICHELLT
W5, L, BEEZNOGMEZ B WIS TAERZIET 28R ET N H 5 (HARBCREA
PR FEE 2, 1993; MR, 1994)

- mEBGE

ERICHND A a0l (BiE) (X, @, SEMORMERGEEE N EET D, — KNI
HRERLEFER L, BEEICHOW RO R OME 2 05 REE Rt T 5, 2HEFIE
ApE LTl () 2 B3k 10 AR ©, BHEEEF ITEVCAND, BHEREER CIT
D ORAZ B 72 UHEREIZ 3R] U AP b9 5 £ CEUNCIRET 2, P L7zikix, S2Ei
JE U TENT AT TR L, FEIFSE 5, i@, KBS U TR &0 N T b
HAERTCERBEZE RTINS, BERGEEE L, M5 725 &3 Miarh
Nosema bombycis DFRIMRIEZ PG Tosd | IR O T A 22D A Al ASAR7- B D i 1% 7
FALTONROWDE I NEFRRDI200 [ (1F23) R 2170, G LI BEREO L% ]
72 LTS (AAZERTE, 2002; #5356, 2010),

5 1B ATV, TWEOENKK (1 HOMEkIC XV EINS i Xl () Z2ROHTZ L,
6 mIRMLEEZ NRBEFE LM LB, EIIBEEN, WEODRVHIENBIIND 2 L BEW,
TR D LRI R L, RIS, VA aDEEN L SR, A T ORI TH
JEL, WA 2 ERPESED,
7
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- HEEE

1R D 3 RO R 2 HER & RS, IR~ RS ERS mOHEE IS, IR - W2
I EE L B BB 2 MERF C & 2 HEE LRI E T CRE T 5, FIEOEMNHE OHFED T,
BEOBRFE~ORELZ BRI L CERIGBEZITI 2 &N — K TH D, £ < OHERIL[FE A
BICIFFREEF CEHRATEHBENEAINTEY . Z< OBR BRI HEILFE LT % F
MLTWD (AARZEARYS,2002), —F5 T, HELFRFAFTHFICBWTREFTEZIT> TV 5]
RMENPEHEOERIBFE OMRE 456 A S MAZ MBI bAET 2 (HHR,2010), S5
i, B ACTHER D BALEEIE £ T ) BEBE BT D (KEAZAS, 2013),

HEEFF

4HE 5 5 EOSN A AR &S, RS E LW E & N RO EAHE L, KES 0
HBI OB EF OFE R ICBWTIThR TS, HEITKENEA TRIIEED - OR
FENE L, FEREELRBICLNE LT 2, HEIT 11~14 AMBREOFRET T, &K% 1k
D, MR AT D, HARER IO A 2 2B L VD, BRITAEL WD, %S (F51)
~BIEE (BFE, Cx 2% 21795, E#END 7~8 ARIRER > 7= SULE (R O il %
[FUL LB O (1) ZEAIEE) 21TV, F D & ICHiia XA L TRIC AN, BURFERIC
45 (AAEART S, 2002),

B

R 7> 5 AR 2 T D ERITBCR A T O, HififShicEmz et e L TAERZIED
oo, F#ER G, AT A RE TR, BT A) . EERRE, R (Lo A,
R 10 (25 L) FOEOTREZ/HD (HARAKFE, 2002),

(3) AEZFH R OAERER R

A BRI

WA 2IEEERETDHERRTHY | I8 M—ifi—pl oD FEH Bl 2 % TAIE B 23]

% (K1), IMTITARIRGE & HEARIRIP & 238 0 | IRIRDNOIRAE TREA3 5, Bk, pliiizz
HETIC6HDOWELZAT S, Wbz, @EOI A = (UIRE) TIX, 1 #sshdhi~5 finsh i %

8 A anfElEDTZDDEEITT HERE,

S WOIMUNZEE > TWDIEMDOL I 72 HDEND,

10 FNBREFIHL, BAEEAZT1IADRIITLITREREZ VD,
8
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15

TICABIOBEEIT> THLAEE 20 | LR THAIEY 1 5, 7ok, BRMER & 85T
FRIC K > IS Bl 2 3 R CRABICRLGERH Y, itk —IRA & S, EH L
AERBEFZSNEAETT2HAIL, CIRENMECD Z L3 TH D (BARERES,2002; 1
N, 1954),

AA TEFMABENDOBEE 2 A TEMZTT L, S HIC2~3 B O LMOF THE L
TIRE 725, BEREZTIIRITHM SN DD, BEMEEERE T, ZOF EHETII,
WHITAY 10~15 HREEERmEL . Raliclife CRk) L. Wl Thlkh (%) &7225, 20
%, BAUIART D, A ARCRITS 05 EADRIC 500 R DI A FEA, D%, M
RAPFITE R TR 2 (BH5,2010), —fRDOSFETEFE OEHLIT I, A 2 DI
KiIRT %,

PRERON 11 % — & BRI DL ISR TE L 728212 25°CITiRi#ET 57, b L < IZFERIRIR & 25°C
WZPRiETIE, 9~12 FRE TS 2 (#H5,2010),

HS1 BiE. ERROAOIMEE TO B 18 BERE, A ApkH 1 BHH 72 0 DFEIIEIN 510
fE & 72> T D (BMOKERBERERFER, 1996), H 604 5k, ERENLPULE TOHEMN
20 HAREE, A ARKH 1 Bid 72 0 OFEINELA 410 fll & 72> T D (REMOKIES R R ZR.
1993).

1ORIRINIZ, PESRR BARIREE CIREES LD L. F 2 BRRICRAEDMELET D, £ DHITHEF L TADORIR
W EHIRE ST D RICRSRTAIEIME L2y, AN TBACEIN 1 A& OHIR~ORIE (AIRFR
FelE) FONHBRLE TN IIMETE 2,

9



Box
BT TN
1 A THIE i)
i m—
I~14H
‘

\

(15CIB&HE24T)

9~ 120
£ ’1‘11
Aannl
- | 4R
1L — o (3~4H26C)
(B &) % I EE‘:(B'% &)
10~ 128 =
Led 112/:‘.0 %
W (2~3R25T)
2 EE’(BR &)
3
(}% !}E)/ . (3~4'Eﬁgj4%)
(2~3El s 3R (B &)
24°C . /
“ATERTS
av ua | HSCINEN . . 4 W R
2O R o G 5 8 % & (5~6H23T)

(6~8A22~23C) / 4 BR (B %)

1. WA IDEFER

A 2 DR

P B 13 mm, A I mm, FEX0.5mm < 5V WFERE T, AMUTEZEIRFR T
BENRTWS (FF, 1995),

C G B LT o dud, E, BE (D) PEbE 9. AR 3mm~85mm,

10 SHRIIHAR (AR Z KT 2BREOKELZ AT D) NEAIZ6 T SH 5, RIFTMEN
MfEEZ LTk, B, Mk ORI IX S %, JEsicid 3 ool MEERIZI 4 b
DOIEIIE 1R ORM, 1HORADNRD %,

c BCHL WA RS TR OIRIZ A A TR 40 mm, A A TH 45 mm, #HIR (BANIE-E 0 Bx
15 L2 A32) DELIZIET2H 5, 2HBEETEDIL, A ZTFRITEHRA AR LY
KEW, M (K L) OfAaRH 0 A AOMMIZ AR LD K& W, £72, LD D08,
AT KD KU L TWD Z EEIC RV M ZI LT D2DRREZ ENTERWZD,

2 JINSNZSTINY DI A 2T, FRISH L THIERRVWO TERS A D, HEE BV,
10
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M Z2 W CTHATT 5 2 & TBRET 5, (RAIZAADLDNEL DD L ) i 2
TH7Ua IR D,

BRSO A VIR OREE AR D IRIRSE ORI & b o TR T 2 EIREY
TH 5,

W B OTRITRAIC LV Bk T FEHA - R - SO 3 H1E0, 28V BT
SOMWENED EWi S 55, WMOGITAGNRLOMR, RFIC L > THEE - fL6 - EE - o -
Wi E3 B D, O K E SITFARD 20 mm, A 30~35 mm (A ARZE R, 2002;
I 5, 2010; #H 5, 2009),

1511 5iE | EEIIEB A R L, ROEREIIERT, BHUIE GholEHOER
HIIEIZ A T = EAFNEE L TR SN BER) LE (G ROAITER R 722 &
AT D) ZIRT 2, MIZAEATHEMNETHD (BMKEEEEREZR. 1996), H
604 BT, BEIIEOE R L, SROERGITHEFR T, BEUIFE TH 5, MIXE G TERR
FRThHD (BMKELERRZR. 1993).,

7 ARXITAEBRRRARRE D&M

A IANFNCEEICHE SN I2AYTH Y | BRRE FICB T 2482 12E%Ee
RN L TIFIEME— DB TH D & STV D (R, 1995; WU, 1998), 7=, 2kn% il
L72 A a2 OBENVEEEO TR AL AR O SR I 1T D 0 A 7 DA i 0 i il L OV &
PRI AV D I HE ST 1 A 2 2 J8E LT iR OFEREN S . A 2 OIEH)
REIRS, BRRBICHE IS T2D, BN TOEFD ATREMEITMRD TRV E TV 5
(WA D, 2014; FH - 485, 2016) '3

A ATRBNTEHE SN, 2L OBBERFETIE, 1~2 BOMSE
BEMAT S, BA IHREZED SRV TRECRD 4 (U X &)
IR HAVWSERTWDS (B 5, 2010) (K2),

BHAHO TR B
B AAT O VAR

18 1A agh R OB OR AR R CIX. BEIEEREA (KR TBR L 7o BMTIR MRS @O EY B oS o)
70%A3 50 cm H/E EE TEIETE T L2 Z EnBIME Lash i B Tt ~72 £ 0 35 < mTREME LK
WEE X, AN B ERBREE R Tk, BOMo R REICHA S, I Bk Lz 1 #mgh R
3 E CAEIENT, A~bMOBHRITERME CEEIEN R o1, F2. BAORIZEFEL & HITHE L
TECEEED I A DWW TR OREEITED LR o T,
U A apESLREERLOFREREEIRY RO TUHRICTSZ &,

11



2. MRBENRRABTEEICLLHE

R, RFTHEORMFILLTOLEEBY,

A IEREW TH 2O T, RIRITEAFOXIRIZ L > TETLORENE RDITO0
T, —MRICAEFBERRITRE A L 720 | BE - ENRLRD, A aRnEET HIREOFHIX
T~40CHLTH DN, EFRBEEN TE DIREIZ, BB 20~28CALOHFHATH D (1@ H,
1979; HARZ R4, 2002; #535,2010), HEZELIO 1 k013 28°C. 2#MIL27°CE AR L
L. 3 BHICA D LEBFIREIL 26 27CHRNE SN TWD, HELO 4 OB

L 25CEHIEE L, SElE 23~25CE HIE L TH LN TnD (FR - BHREEHIF
Z2Al, 1995)

10

15 - HEEE

RN 60%LL T EARWEAIE, FENEL LB CTEEMIERE D 5, 90%LL | & Euvig
Bl WERENEH LT 20, DA aD@EE2E LTV,

IR 20~28CH OFIFH TIX, @I, 1~2 Tl Tria 85~90% WY TH Y . A

20  HEITHENTIILEY 4~S%EEIKLS 20, S TIX 70%RE @ L T\ 5,
Fiz, E@iE Q7CLLE) - KR Q0CLLTF), BREOAR, KESFKMNORRZ: EOLEIL,
HBEIMRWTRBREWE ENTWS (HEH, 1979; H AR RFZ, 2002; #5315, 2010),
< S
25

T ONSME, HIZHRMEE IR SR TR D K0 16 FrRE OS] & 8 FFHFLE

ORI ZHE D IZTIEH B, hHROFEENHI O & S TWD (fF&H, 1979; &35, 2010),

« R

30

12
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4 fin~5 I CIX, IR 30CLL EIC e o> 725 A1, B 0.1~0.5m OE X CTHA L, K
BB Z O A aDRiRZ T T 20N H 5, Lo L, HERBIZ I 722 miE £ 72132 T
IRVERY EEZ D TR Z R0 5 2 LITREN RS LB L TZOLEE L 2w (B b,
2010),

A VIABNCRFE DT, RE2EE MDD, ARITHEEZ S D720 ORFBIBIN
(L3R . BResDOAR EMEIED Z ENTELRGICEET L L, T TEBHZD THAE
T %, BEEBFETIE, W 1 E5ICXY) 5N X & ZE0ERS L7 2 ED 720 28
(%) (IK3) Z W BB A Z ZICALETHMAELE 2 HFIEN—KITH D (B 5,2010),

3. EERs (EEiR)
LRERBFIARADHA2ZBLEDE. WA IDEKIZTHFICHHL, 1 KEHIC
18 DHEED.

BREZITMOBRE MM T 5720, B EZA T IE DT i3kl ELBEREZEND
T ST RIE, S A HERE L CREIRAET 2 7o DIC iR T35 T il (AR C
WA ED L) SNDHTD, P ORII BRI/ RN TN THIRT D, FaiElicisu
TIX, H 120C5 60°CITREIZ I T 5~6 B CTUBE S D (B AT RF4,2002),

511 5K ONH 604 Fid & HICHIETEHEER Y WIIES TH Y . EBXTAEFHER
BREOSFMICOWTRRET 2 HFHEIT WD, HARARBICRLRVWEIICT I ENRLETH
5 (EMKPER BAEFE SR, 1993, 1996)

N RN T AN

(WA 2O HRIT, ABENTE X SN RBEUINTER 2 88 U TldR L, LS ORE

VR R REEHRET D 2 &30 BRIE, EBRESLHUKIT UL AN I LML TND
13
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(A AT R4, 2002; 535, 2010),)

= SREUIHEORR

HA VIEHAETEEAT O AN TH D, KRG A AR FEIIT DR A A AR Sk OK
T LI A AERNTEIE L, IR AENBIEET 5,

WH2 D OB OPMLIT R, HOHORIC—FITEE D (F1%,1982), BBIZA R - 42X
EBITRSZ ENTERWD, BTITTE D, A AR RE I L2 F £, JEEHAR 2k
BIRNOHET zrEy (R a—L) 88T 5L, AARAIMAIC L > THET = E
I LUTAARBONEZFY . RIZTTITPNIT2E 2035 A ZApLHIZ 7> THNT
BT L, &JRICESD (Kuwahara et al., 1984; Daimon et al., 2012), FE$ UL, 2R ITFRHH
MG D 7200, WEII AT L VA 3 RERIFRE T A R LA 2 & HET ([FI%) E¥), A R
A FEINAERGED FICE S &, —RIZY 0 BRENCT TEIIE1T O, 1 O EINITE
FBLZ 500 lRETHD UNRS, 1962; #FH5, 2010), BN TORMBOEFWIIL, B
T 7~10 HE T, LEWVRHKETIS AMEo®ERHD (R ED,2010),

WA aDIN (L) ORIRME (IRF2MRIRT 2 20800 1%, BISAEER & BRESER THRE
T 5, [—(btEifE ) ([ FBREEERIC R < TIRIRT 2 MfE A 53, (b3 d 15
(S S (IR AR OIRE &SR 18X > TR EE T3 2 IO IRIRIEAZE
b3 2 ShfERE 2453, ZAUPEa AT, (BT SRIFICRRR S FHRIRIN Z T e i fE CTh D, —1k
PER O AP SR IR, fEE SO, IFOIRIRALE, ERRIE e SI2 Ko T, bR %
NBHNTHIET 5 Z ENARETH D (HARA AT, 2002; HIVAE, 2015)

7285, RO A AR FEIN LT ARG . NBRi A 5 272 < Th, B AT
FICE S THRBEEZIRD L Z LB LB FHLE TET D 2 L 13MmD TH 720 (5 57, 1969)

H 51 5 & H 604 HlEE bIZ T METHY . 55 BIRIRINOERIZIFIC L > TABRY
LS EH 2 LN TED (BMKIES BERZ/R, 1993, 1996)

A TRRER AR & O ASHENE

(U=l AaD@EEN7RAER]

A 3L HEROFEESICERT 27 U 3k, YRaRO¥ER YL 720 28 KoYe@ikz

FEOn, BARIZAERT 227 U a2id 1 KD 7e< 27 KToh H(Yatsu, 1913; JI111,1923) HARPEY
T3k, HA aROFEECHEEESICER L TWD 7 U a X 2ol L (Yukuhiro,

B B A AOINEFMEEE 5720, IR - R - OEH7e E AR LR ICRGET D 2 L,
14
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2010), 5 F~1 HEAIOHFEIZEBNT, BEOHARREZZEZLIEZLOR DA T THY
HA ADMEFEN 7 UV aThd EEZHND (Sasaki, 1898; ik, 1988; [ J54H. 1998; {LEF,
2010),

[(BETHFINDNA 2L T UaLDORHEET HIER]

RN A 2L 7 T a2 RE LIS, DA 2ol 1A aDlo 7 = v € THI|
END7VaADRELIILRFRETHY . A I OMEIFEINT D, ZSHERE D URALIE UL AN
WEFIZHY, 7T a4 TBEMIIFFITERTH D Z LBERINLTVD (HR,
1988; {R[JEUAH, 1998; f£EF, 2010),

(A = & DAGEDIRBF DA MBI 2 B 2Er0H L]

FRERE 2, 7 U LMD A 3 L ORMEORMOF A TS 120 BTSN i

HENGEWREE TO, BUELBENMTHOIL TN D HIESC D TR AT - I HkIZ I\ T, £
L7 UalthAankkaREElco0WT, 2 har KU T4 ) AD cytochrome C
oxidase subunit I (CODEInF (7 7V = 4,192 E{K L A =2 147 Ffs) ZffrL7i=& 2 A, B
DI T AIHA DI vy RU TS ARTA LTEBNIRD 50T 720 (Yukuhiro
etal. 2012) Z & A LMNICE NI,

~ AR

(1A 2%, BARSGM: T CJE OB EEEY O A4 BIZ 2 % KX T IRFEMEO R BT S
FLTUVZRNY,)

N BEWEOEAN

(I A 22O TIE, BRSME T TR OB AN S 04 BITHE 2 METAEME D
PEAE TS S TuVZRuy,)

F  ZDOMOFR

15
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[FHENRZRoNT | 2RI EOBALED S OO a2

HA FETHEREW E LR, FEMO DA 2 7P _x (Blepharipa zebina) . 7
U 2 N U= (Exoristasorbillans) . 714 2/ 7 I % = (Pediculoides ventricosus) 753 %
(H AR AF42,2002), Tz, 772y KU ST (Exoristajaponica) . 71 A 2/ 7
7 7 YT (Pales pavida) \Z X2 FHER, "I ALAVEH, I~ RUSE, UvA A 3
7V, AILVE, TYFTHNATE, AXAATHE, 7TV BREICLAHBELHRES
NTWD (Bl 4; B 1929; 1A S, 2014)

(A FIR IR EI T K 2 L D mTREM:]

DA TERET HMEWE L L TIL, WA a2 LMK Y A /LA Bombyx mori
nucleopolyhedrovirus, 771 = HIfWE Z A {K)H ¥ A /LA B. mori cypovirus, 7 A Z{rGEikil,
JH 7 A /LA B. mori infectious flacherie virus, 7 2 JREZJH A /LA 1 Y B. mori densovirus
type 1. A 2PREE T A /LA 2 A B. mori densovirus type 2 DV A L AR, HE X I HE
‘P & X 9N Beauveria bassiana, #kE X DR Nomuraearileyi, & X 9 JRE Metarhizium
anisopliae, =17 71 ©YRE Aspergillus spp.Z DM, B MEIRALIR OIRIRE Enterococcus
faecalis, B OIRIFE Bacillus thuringiensis % O, & L TR 70 OIRIFEAR Nosema
bombycis FEOWILFHBZET B D (HARERTE, 2002),

[FERGMEE T & 2 thasiEF L D AT aErE]

FoR 3R a DK, TP LN S DB T OFEWEIH L TREZMERHY . 2
(X TRET DA 2O PFIENET 6D (& H, 1979).

2. EBLaTHEBXAEMEORMECET LEHR

Z 2 TlE, HC-F90 BinFEANREREOIN T T B EAMARERED A = (HC-FI0,
Bombyx mori) (GN5, GCS5, GN5XGCS5, GN5XH1 511 %5, GCS5X H 604 &) (LLF AR
BT A 2] LV d,) OEHOEDICHW GBSO W TRET 5, 21
ZHeNEh | RERREE RS OBREE IR L T, BE FEAEO BB OV TRET D,

KRBT Z 7 A 2 OIERICIE, BBET (R U ARY V) O—>Th S piggyBac
W2 X DB TFEANEL W, piggyBac L, A 77 ¥ U U (Trichoplusia ni, EH
Ml F a7 H) ORFEMIN TN-368 [IZHRT 288K+ ThH Y, DNA LTIV HEN/b
FASNTZD TH5MHEAFIALC, xR RBBECEEFEANIHNLRTWS (Cary et
al., 1989; Handler, 2002) . piggyBac I%. EBEEFR BT 7Y 2 DORIGRINER E Lo it 2

16



FF-> T\ 5, piggyBac DISBIEFE Z MBI E D &, 2 OIEBRERE D RKImECSNZ R R A

AL CUlr L, Y10 H &7z piggyBac IME XS ) LHIZT VA KMEASND (K 4),

7272, ZDOFEE Tl piggyBac HIENBIRBLT BRI EIZ L > T, 77/ Ao

DOEGPNCHEERE LT 0 Kbz 0 T 5 alietedid 5, % 2. piggyBac % W2 LT & s 138
5 AZRDBMELLRD,

A N ERNZBIE T E2 B AT H729DIT, piggyBac WA LT 2 DT 7 AI F&
MAGHDETHNWD (M 5), —Dl%, BEEERETFORDYIZ, BALLWANEET
AL R —7 T2 FT, b 9 —DId, piggyBac DRIFELHID 5> HD 1 D& K[ S
Bl NN—=TF A FTH D, R 2 MG 2~ =TT 23 FiT, FJ7 oK/

10 FINRKELTWARZO, ZNEMRIEIIA 25 AP ASHT, RFFHSEA L KF—7
T A FHRORMGEINCFREN TR Z YV L THA 25 ) AFICHAZSE LT ENT
RN

E T R inER 5
87 1 [ FpiggyBac <H sazezmzr | >

< ()

yﬁﬁﬂiiﬁ‘ﬁ‘étﬂﬁéﬁ L T&#%

"llll

-
‘0

4-III<H:H>I|--’

.0
4

15 4. B[R F piggyBac DEh=

17



<_H &BERdEET >

8578 FpiggyBac * RIGACSI 1 DERE

- ERBRELRTFORE
- BHERFOHEA

o .

| EnEET (P ERBERELT

RFr—F523 K

ANLN—=TFTSZX2 K

. o
......................................................................
'y wse

FEALEBEERSDOETFEHIERIITODYS / A~NDEA
h4am mﬂzﬁ%iwﬁéiﬁ
e 4
KIFERFIM 1 DFEIFHED T

_ 2 DO KIFEFI %
»“"MMBM;, g
BBET. Kbhb.

\ AT A~DEA J

Simgmny  SAlmmny  SAlEy
SAlEgry S
Silemny  SAlEny STy

FEALEROMR TR Y—=2Y

5. BiEFHBA A aDEHE

RF—=FTAIREANNN=TTAI Fah0A ATHATIUL, 2 2OF7 T AI &R
5 ETHA aZRINTHMIEAT 2 HEEZD, ZHIZED | ~AR—=T T 23 Rinbillfa s
NEEBREOBE T, BBE TR A 27 APICEAST D, BMEA L7 @R o
T —HMOMBATZ TN Z O BWBIR T 2R OZ & L0 b L, II0R 71272 2 A58/ %
FICZOBANEE D L, FEALZROMAROFIZ, BETHBREENET D, —FH. ~
NWR—=TF A FAKIED A TS TITHEIE LRV o T, JEAENEA THIENE 2 5
10 Lo T M1 SH7VITEEND G F OB LIV Sz LT, &k
IZiX kb s, ZORESR., “EMIZ BB 2R OBE FHBRA I A 22 BT 52 &M

T& %,

(1) BEERRRICEY o8
15
A FERKRUORERER DK

FFr—7F 23 F
ARIEHEF A A A = DI ST SR O AR CHRER ORIk ER 112

18



Y, Flo, MO 6 12,

H B EARF O Mg FBL A1 2 BT 10 (2R,

®1 FF—TJ5XIFOBRERE. B3R, HEE

BRER

YA X

F 3R & UBERE

BEFREAIEY M)

REENEF L NRIE—T7 470y HEHMEZ 7 EEEBETFREAIEZY b (HC-F90

Y H#HBRTH—Ix—H
—)

Fibroin Hpromoter (7 4 712 | 50kb | A 2k 7 s 7u4 > H HBRTOT 0T
A v H#HBREF T rE—# —H—, 747 aAr HEERTPRET 5%
—) HRER IR COBIE T OERGA HET 5 (Kojima
etal.,2007),
HC-F90 (BHEMmTTHDH | 1.7kb 7 X 7% T A (Fungia concinna) HRAE
R a o E—7 ¢ BEN X NI BIZT R RERAEANL T
TuA L H#EMG S R L LRt 4 v /7 mKO-F90 %, 7
Big{sT) Aafik7 7 uAr H#HZ L RITEOH R
WICEBRL-a Y "V BEea— Ry 58
ot R 10), REENCERST7 T aA
(fRMkHME # > "7 H) Z1ELE D,
Fibroin HpolyA (7 4 7vA | 08kb | 1A kY7 4 7 A > H BHEIE T DX —3

X—H—, GKHEZHET S5 (Kojima ef al.,
2007),

B AB779767 D—iF)

BERREEN S VBT (= —8T) AV N TRy Va L F

3xP3 promoter

0.2 kb

IRCOBETRADTZDICATHICAR S
THEIESTHD 3xP3 &, FAMrvavds
7 3 (Drosophila melanogaster) HRE 3 v
7B XY E hsp70 B T-O 7 v E—Z —ITH
HEETeEe—4—, BETORTOEKRE %
HET D (Berghammer er al., 1999; Thomas et al.,
2002),

EGFP (SRt e 2 o

N7 EBLT)

0.7 kb

FT 7 F % (dequorea victoria) HF DAY
FREEN Y VR BRI (VT a T v 7 AL

19




Yang et al., 1996) , &I F#AHLZ 7 A = &84k
LoD~ —R—#int& LTHWD, Bt
HEfet L7= 3xP3 promoter DfEjx & Hbw T, &
5 2 1 A 2 DRRT EGFP #5815,

SV40 polyA (SV40 # — I %
— =)

0.3 kb

T A VA 40 (Simian virus40) &7/ A H
KDL —IRx—H—, EEKEEHTET D,

FoM (7 72y arBEE ABT13995 D—Ef)

piggyBac R

0.8 kb

A 77X U (Trichoplusia ni) HE DL
BRI+ piggyBac DARkES] (Cary et al., 1989)
HA 2k ) A~OIFNEE LT, piggyBac 15
SR ORBIES & LC@i<,

piggyBac L

0.7 kb

AT 7 HX U (T ni) HROBBRT
piggyBac DARGECLS (Caryetal., 1989), 71 A =
7 ) D~OIFANIZER L C., piggyBac Bafb % D
FOERAL Y & L TE <,

SBRREEIR (BT Z A 25 ) ARIZIXFEE LR

pUC ori

0.7 kb

KBFH#  (Escherichia coli) HkD 77 A I K
ColEl DHEHRIBALAN, AT T X I F& RGE T
THIET 272D DRI TH Y | KBTI 2
A DT ) LARITIFFEA IR,

AmpR

0.9 kb

FUAMET v vy ) skt Bt G, A
TI7AI FeRORGEZ &K 57200k
FITHY, RKBIETHEEZTA DT ) AT
(ESGINCY (A AN

1 R o
M ZARIET

B, RFRICFHEH SN TV ZRWERITOW TR, A2 A 2128\ T
A Y A E WA

20




Mspl 13770

Mspl 13528

Mspl 13418 Mspld8 iy, g FYH4E—avATO—T sE
Mspl 13351 & Mspl 82
y Mfﬁ"ﬁii” 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 EizFEAIZRAUL=T S X = K pBac[3xP3-EGFP]_HC-F90 D&
BREROHERUVHEECODVWTRER1 28R, vFon(TJUF(E—2avATO0—-TD
HERVEGFRENDTEMNEHRT 57-0D RT-PCR DEEZETY

UMK AL EClCE bR EZX 7127, £3. BIK T piggyBac % pUCI8 12
AL THONT- p3EL2 (Caryetal, 1989) (2, ~—H —&Ia ¥ BV & >~ b (3xP3-EGFP)
AT D & & BT, piggyBac IR E L1 O ZFR%E L T pBac[3xP3-EGFPafm] % {E
L7z (Hornand Wimmer,2000), Z U2, JREHNEHY VX0 H—7 4 7 mA o H @G ¥
10 VU EEETRBETE Y b (HC-F90 #5173 B &~ b) %4 A L T pBac[3xP3-
EGFP]_HC-F90 % {EfL 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-FO0 Ei=FDEAIZAHW =TT X = F pBac[3xP3-EGFP]_HC-F90 D1 & A%

I semzazr N >
% K FpiggyBac

ANIR—FFZI R

KF—7"7 A X RD piggyBac R & piggyBac L 1T S £i= HMEELZ A 247 7 Az
AT D100, BEEROBENNE LD (K5), ZOWEBEHE LT 572012,
=TT A3 K pHA3PIG Z1ERLL C, RF—7 7 A RERETHA lEA L,
Z DA R—=FF 23 R pHA3PIG ORERRK O ERZ Ok A% 2 1R T, £/, HAER
Fl RS 111, MR O % X 8 (2779 (Tamura ef al., 2000),

22



£&2 ANIN—TFXI FpHA3PIG DERERE. HE. HEE

HRLE R A X | HRKROBERER

A3 promoter GREf'& 7 7 F> | 0.7 kb A IBEOHIET 7 F > A3 Bin D71

BRF T aE—4—) T —, e TEEFERIIEDL
LN T& % (Mounier and Prudhomme, 1991),

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

(piggyBac ¥rf5 R 81 1) piggyBac DEEFERESE (Cary et al., 1989) , piggyBac

D 2 DOORIGESN O BN N - fEIk 281 0 H
LT, ftho> DNA HiZHf AT DIEEZ R,

piggyBac R L1kb | A Z 7% F T UN (T ni) HROEBIKT
piggyBac DARYHELS (Caryetal.,1989), 714 =
7 DOFFAIZEE LT, piggyBac i EETE D
RS & L@ <,

AmpR 09kb | PLAEWET v v U AT DittEELS T, A
TIAI REROKIBHEZIBIKT 5720 DR
FITHY, KRB THEZ A 25 7 AT
ECY NSV A AN

pUC ori 0.7kb | KIGH (E. coli) HIRDTZ A K ColEl D

RUPAAE S, AT T A2 K& KIGE T CHIET 2
T2ODESITH Y . ABIn T2 A 27 )
LHNZIEHFRA SR,

23
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A5 promoter

pHAS3PIG
6160 bp

piggyBac transposase

PCRiD #1[H

piggyBac R

B8 AJL/IN—TSR 3 K pHA3PIG DHEiE
BRERODBERRUHEEICOVTIIR 2 ZSR, NL/I—TSZ3 FORFHEEZHERT 5=
® PCR DEHEZETY .

7 HERER OREE

O HE5EMOBRER OHRE

[HC-F90 E{s+]

HIBI FCh D HC-FI0 Bin i, WA adk7 4 7uA v H#EZ N 7ERDE Z
2 7% v 7 A L (Fungia concinna, RIEMAM - JE0MHH) HORES@AEE Y VR 7BIZT X/
FREHLZ E AN L CWAE Lo REadt S /37 ' mKO-F90 (AR 10) Ofte % v/ 7 E % =
— RLTW5a,

747 uaAr HBEIE BRI 2 EELHEY XV ETh D, AEBAT DEIR
FIZIE, 74 7 v A HEHBIR ORI AHME T 5 _LREED 5. mRNA ~OEE & {5 1k
EHDBH—Ix—F —EEL THERE TORKEHNTWS (Takiya ef al., 1990; Kojima
etal., 2007),

IREEEZ 37 (mKO-F90) 13kt it 2 52 1 TR AT % 2 R 7 T,
BARFRB~— =% L LTHOON D, ARIAWZOR, BERTEREZHET DX OI1T—
EROT X EEELA & (& H L 72 mKO (monomeric Kusabira Orange) (2. & HIZ7 2/ BREH L%
BALTHAEREAEL L HDOTH D,

HIE T & Lz HC-F90 s 11X, 7«47 uA v H#HEETORREBEREL, b
DIZ mKO-F90 J&inf 2 A L TIE L7z, i, A L7 mKO-F90 BixF13oRmI 45 1k
ARVERSTWDLED ZDTRIZH D7 1 7 aA v HEBEF O ITFR S 720,
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mKO-F90 & L RGN, BEMOT LAV v EFBOT X B E T 20 E D0 T
LV T —H#~— A (Food Allergy Research and Resource Program Database (FARRP) ., ver.
20, http://www.allergenonline.org/) (Zxf L C EfEDRfEA 0.1 & LT FASTA B &ZITo7 &
A BT LV 8 8T R B EGE R T — BT D RSINITERD bR o T,

ZORBRT Y M EEOFONREHR LS DWEEITA L TR,

[Tk B & > 37 E R ]

ABAR TR Z T A 2 OFRPNIE, LB ka2 X7 (EGFP, 7 v 7 v 7 4f)
DIRTOFBLEFIH LT,

~— N —Th DUEIFR OB NS TG, AV 7 T (dequoreavictoria, RIFREH)
9. b Rahf) BkRofk@EEy L X7 BETHY | B rRE~—h—& LTIRELS A
HbITWD,

3xP3 7T —F —%, IRTOBGFEIADTZDICALIICAK SN HERYTH 5
3xP3 12, ¥4 v a vy a v T (Drosophila melanogaster) MRDE 5 v 7 X LR 7 g
hsp70 BAG O 7T mE—Z —% G L TELNZ, 20 3xP3 FrnE—F—(3fkx REHO
HARPHEIRICB W ORI+ BB S5 (Shengetal., 1997; Thomas et al., 2002) , 7235, 3xP3
TaE—H—OFHICITEY 3 v 7 IC K DHEIIARETH D,

SV40 ¥ —I F—H—FX, VI TV UAINNRA0 T ) AEKDOH — I 31 —F—T, mRNA ~
DERF 2 AT 1 S D,

SER I Z VRIS, BEROT VL CHEBPOT R ) BRESERT 50 E D
M, T LIV T — K ~_—Z (Food Allergy Research and Resource Program Database (FARRP) ,
ver. 20, http://www.allergenonline.org/) (2% L C EMED % 0.1 & LT FASTA B 217>
7 ZAhH BERT VAT e 8T R i T BT ARSI il o T,

ZOHRBIE Y NI, BEOR ORISR L LS ELRITA L TR0,

[~ =7 F 23 F]

A= TF X ROVERLUZ H 7= > Tl 2 DORWESI DO H> B 1 D&EHIBRL T, A
SHSROMIRE T 7 F > A3 BT O 7 rE—4—%5A L, ZHIZLD, IA 2ol
W C piggyBac BB IEZ N FEL L, RIFHZEA LT R —7"7 A X RO piggyBac Kl D
fIZd 2 ARBIR F 30 A 2D 7 AP AS LD, —F, ~/3—7 7 23 AR
Shcs % 1 DKL TWDTD, A ady ) AFICEASD Z L7y (X9),

(2) _R7Z—IZETLEHR

A HHKROHE
25
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ASEAR TR 2 T A 2 DAEHNIZ W= Z — X KRG Escherichia coli 3@ pUC18 T
H5,

¥Lf& K 1 piggyBac % pUCIS IZHi A L C p3E1.2 MF 65 (Cary etal, 1989; X1 7), K
—7"7 A3 K pBac[3xP3-EGFP]_HC-F90 %, p3E1.2 (ZchBAlkt Y& v R0 B3 B &
> & HC-F9O AR 3By P EFHAL THLILE (K 7).,

RF—=7"FZI RO 2 SDORIMGELS R O ORI Z E L Z 1A 27 ) LMTHAT D
T, ZORMGESE R L ChA 2 AT B piggyBac TS EESE G T B~
NR—T7"F A2 3 K pHA3PIG % TV % (Tamuraeral.,2000; [X 8), pHA3PIG |XAlia'E 7
7 F 2 A3 Bin 17 0T —H — D) & T piggyBac ISR & 3L S 5 3, KI5 D —>
EREESETCWDEED, TRAKEIIA 27 7 AFEBAS AN (115),

=I5

O 7 Z—DOEELF OHEIERS

pUC18 D IEHT 2,686 bp, HEIEESNIT 7 &~ v a &5 L08752 &= &,

pUC18 (Z#5fE K 1~ piggyBac %8 A\ L 7= p3E1.2 OHFEEHIT 5,958 bp, HEHEASIL, B 10
=B,

R —7"2 2 2 R pBac[3xP3-EGFP]_HC-FO0 MOHiFE%iT 14,118 bp, H AU s T DY FEAL
FNIRIES 10 25

~LX—TF 23 K pHA3PIG O FEHUT 6,160 bp, HEFEELHINITBIER 11 2208,

@ BEOWEEZA T DHEERINNHDBEIL, T DOHBEE

pUCI8 IZ1%, MAEMH TRy ¥ —Z T HBEO@ K~ — I —L LT, 7T Uit
WZREBTL2BEFVREENDL OO, KBIRFAHBA A 2D T 7 AHPIZZ OBIEFIX
HAII TN,

p3E1.2 (21X, piggyBac Saf B 8 s 1 K OV ORI O RIRECS 2> & 72 2 8588 1 piggyBac
DEENEEND,

K —7"7 A X K pBac[3xP3-EGFP] HC-F90 (233 ClL, p3EL.2 /5 piggyBac Hnfblitsk
B TABRESRTND,

AL R—TFF Z 2 R pHA3PIG (21X, A a2 O TOBIGFRIE2 B ET HHIE T 7
F U AZBIRTF T RE—F — L Z O TIICHSE S V2 piggyBac BBERBAR F NG D
(X1 8), TERUZBHT=> T, 2 2ORIMESND 5> HD 1 DEHIBRL T, B4 2 EROMIEE

TIF AR B IOTaE—F—%EHA LT, ZHIZEY ., A a2 OHIEY T piggyBac #x
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BRI BB L, FFFZIEA L R —7"7 2 X RO piggyBac KimBlF ORI & 5 HBIE
IBANIA DT ) AFIZHEASIND, —F, ~W =7 F 23 FARITRRES]Z 1 DK
HLTWABED, IAadl ) APICHEAIND Z ENRy (K5),

@ R F—DpGett - WREOFER MaRett - WEEZH T 5B AL DE FIRIH
ERCNLE:

N7 B — DAY - JRIFEMEIT R,

(3) BinTHEH R EWME ORELTTE

A BENCBASNIZREERDORE

RF—7F %3 N pBac[3xP3-EGFP] HC-F90 T fk5£%HE DA ik 235 OALE M 07 1)1
ONTHI PRI SR (Z K DI 2 X 6 (2R, 2 DD piggyBac RUmlcd| DRI, Bk~ —
—T®H % EGFP BInFOREA ¥ v b & AR DEEL AR L Lz HC-FI0 Bin§ D%
Bty RBAHASNTND,

Ry B —~OUEG RO TTEDE R &K TR T,

7 BEERCBASNIBEROBAT L

NF—7"Z Z X K pBac[3xP3-EGFP] HC-F90 ([ 6) % ~/L/X—7F 2 I K pHA3PIG (X
8) L& HITEIEIN (B) ~FIEAT DL ETBALE (K 9), ~W =7 T 23 R
piggyBac D 2 DORIGHLIND 5 H 1 DERKELTWDHIZOI, THEKR A 257 ) L
IR 2 2 L3, 77 A REFEAINTZRO O EFEIIRSIT piggyBac TR
FEBENTHERZEEDN A 257 ) LPICHEASND & ZOROMR TEIZFHHZ 7 A
aERETHIENTED (M9,
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9. KEEGEFHBA NS IDERAE
N BB EMEDOEROER
O BBIEBAIhI-EEDREDTE

RJ—7F 2 3 K pBac[3xP3-EGFP] HC-F90 &~ /L 3—7F A X | pHA3PIG % WAMKIEA

ST FEIRMA O Lo (Goy 9 KM 10) ZpiETHE L7z, 2D FE TIEIE

10 RERRHE & 722 o CRFEHERFO BN K EZ W, 2D GofER%E [A/C Rl & BT 5 Z &I

Ko TRIRMEDZREIN & 4572 (G, X 10), BS TRELHE 2 (ERIEIR TSR TRk ok & 2 o)

VB ERBT DH 0G| AT IR A SRS THIZE L, IR TRk et
BRI BB L T DRI AR LT,
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©® FF—7FRZI FIZBWT piggyBac WBBERBLETHRREL TNDHZ L ORER

YERL L7= K —7F A 2 K pBac[3xP3-EGFP]_ HC-F90 (23 C piggyBac rfs W iE a1
MDEEL TN RWNWZ L&, Y5k 7 7 A I NOMIERSIfFEGHC L 0 iR LT,

@ FF—FIFRIVPEBITIESHBBEYANRYT ) LOBHF OHE

ERL L7 K —7F A X K pBac[3xP3-EGFP] HC-F90 (28T, #EIK T piggyBac D
0—= 7 OiafE T, AcNPV (dutographa california nucleopolyhedrovirus) ™% /7 MZHEET
% FPEGT (2F 642bp) @ 5" KT (340bp) & lef9 Ein 1 (&K 1,548bp) @ 5' K
F (469bp) DV~ TWW5, WFNOWIH b, piggyBac KBS OIMUNC DO . A 24 )
LHZIFFRA SRV,

@ ~NNR—TFRI ROBRFHE

BARTFHHE R 7 A = (GN523 KT GCS535, 1% 10) O 5 fiingh L ORHELHER IR S Al L7z
/77 1 DNA Z§A1 L L C, IR EI 70— % PCRIZ L 0 #fE L7-, PCR IZHW /-
TIA~— LBET HM A OMEZE 8 IZRT, MBROR R, GNSg ALY GCS5s AR D
BIGTHAHZ 1A 2D/ ) 2 DNA 76 piggyBac Wbt #E s 1 D HEIRITZE D H/eh -
7o G 12), 202 b, RBIREFHEEX A 22T~V =TT 2 I FORYI D FEAFE
LTWRNWTZ LR TE T,

® AEMSREZEMCLELBEREZNET 5 X TITHO DN RHEO TR OER

BRI A 2, (B - BREAEWEIEVZEAT (Bl - B (230 T wl pnd ~D
AR TEAIC X ORI UTe, ARIC S8 R ok e ) 2 7 - AR I DN i 23 7R s o & 7 9
Ragk L, G e LTHER L, ki, EMGMEDOH 603 5 & UH 604 5 & R LA
STV, BESEIE T E2FFO L D I8 K LT GNS 2/ Le, —J5. G & R LD
H 604 5 K O 511 5 & RRL L, BRUE(R T2 FF> & 51258k L C GCSS & #fr L7z, MEfd
BRESDOREZFE S H 5720, GNS & GCS5 L il L, [GN5SXGCS5]&# B L1z, & HIZ,
GNS %1 511 5 & WL L7Z[GNS X H1 511 5], GCSS5 % H 604 5 & AZHL L 72[GCS5 X H 604
T1EENEIER Uiz, BREEA R 10, 3EBRICHWE R E R AR 3 107”7,

(4) MIEANIZBA LIcBBROFERER Y EERRIC X S TWERBLO L EMS

A4 BASNEBROBRMPFET BRI —K
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AL TR % 74 2 (GN51o. GN512, GCS510. GCS512 X OGNS X GCS5]12) KON FEER
T X 1A 2 [H 604 5 X H 511 5D 5 Wsh OB EREAR 57 7 L DNA 2l L
PPN TV EA = g ARICEVEASINT BB T2/ L7, 72, inverse PCR 1k
IZE o T, HASNTEIETOF ) & EOFRAEIT & FE Lz,

PPFoNAT Y HA =2 5 AEZ L DT 5. GNS1o TIE3 DDA RERH L2
EMB, FAREFTL 3 2 THD 2 EnEZ LN (IR 13), inverse PCR 15T K Dt 7>
. INH 3OO RHIH 200 FORBAERTIL, 5 6 MU 9 fEakIizEnEh
17 CHDZEDHPL B 14), 720 O 1 DO/ ROMARNmG BT 2 E ALY
W I EOBEAEPTI MR A R L2z, 2O/ RIZoOWTE, Yotk BN E I35
ETERMNoT2, GCS510 TE3 DO FafitiL, fAEFTIL3 > THLZENERD
iz (AR 13), inverse PCRIEIZ X DTN D, Z4uD 3 DO/ ROFFAERTIL, 55 9 YL
BARIZ 2 7 AT, BB 1 GBS T CTh D Z E I L (AR 14),  [GN5XGCS5]12 T
3.6 DO RERHT 22 ENTE, ZNHDNAY ROH A XEF T, GN5 LT GCS5
TR LAY R A X LR THo72 Gl 13),

LEDZ &b, GN5S YN GCSS O a2 B —HTZ 24 3 O, [GN5XGCS5]D = &°—4%
L6 >Th D,

o BAIN-EBROGRYOEEMRICRT 2BEEDRENE

PFoNA TV EA = a AT OREE BIR 13) 725 GNSjy TR L723 DD =
—#7% GN51, THRERICHRIHTE 72, £72, GCSS510 TR L7 3 20 2 B —#43 GCS51, T
HIAERICRIN CX 7, ZOML, [GN5XGCS5]Tix, GN5S KT GCS5 HIRDFT R TH/N R
LT,

ULEDZ s BALEERE HEREICBWTZENBZZEI N TN D & LT,
B, A 2G ) NPT, piggyBac s S W HIEME AR OIEBESE S 2 — NI BB
FDIFAEITHE STV,

N BASHIEBROBRY OB ER XK OHAR TORERROLEME

BA SN BB OEREY )G BRBRR TR LEEMICRIIND Z L LT 5720, &
L7 2 1A 2 (GNS1. GCS511 S OGNS X GCS5]1) K OFEE G TR % A 2 [ A 604
5 X W51 B 5 linsh BORERARD B 4 RNA &4l L C. HC-F90 #is1-#MH3 % RT-
PCR 24T o7- & 2 A, B T I A a DBETEW Z R LT, £7-. T &L,

BRI A 2 ORMH CRBRE TH 72 GlR15), —F ., BB A =T
34
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1% HC-F90 Ao ¥ DTG Z i Lo e 2 &b | KBIR AR I A 22 W THI
B FPZERICHEBL TS Z L 2R LTz, TOft, HRZT & TRIOE L Z /R L T
Do

(5) BT AEMEORE R UBRIOHEL T L b ORER OMEENE

PN T EFA = g B (R 13) ITB8WT, 2 pg D5/ 2 DNA
J O AlkPhos DirectKit (GE ~/V A7 7#E8) W5 Z LI L0 | BEER G & < |
TR IRREEOMBIFERES L Z LN TE D, 2B, BB B A = TlE, FERR RN
N RRVTFARRBDOLNRNT 0D, RBR B T A 2 & IFEE B A
Az XBIARETH 5,

(6) BEEXIFEDORT H25FF LOEL OHEE

14 BAINEBOERY ORBIC L 45 ST AR SO ARFER R

AR TR DA 2 TlE, BASNTREEESY VXV E—7 4 7 a4 v H @G %
VR ERIE TR, 747 a4y H#EEIE T e E— 4 — Ol T THROBIIERIRT
U IE D, EESNICREINT R E—T7 47 uA » H#HEG S X7 BITNTEN
D7 47uA Ly HBEERATHIEND, ZOEABRGT 2R OARGHBZ A 21X
TREENETT DX R Ba GURAREEAT D,

o, BE~— T —& LT, 3xP3 Fut—F —Ofl#EI T CHWAERROEIES L BED
BIETFERBSEDZ LIk, IO, I, REORTREELEZAEL SED,

WREHEN T N IE—T 17 HE@EZ 7 EIL, Wity "B ThH 7«
TuAr HBEEENS LRI ETHD mKO-FIO ¥ L X EORE S 7 ETHY T
NOX L RIBEBMOWEEESED KO BRBREEEZF L TWARNWI Enb, HED
FOMRMREZ(LSEHHEL AL TV RWVWEEZIBND, £, WERERER LY Ry
BbmNH LRI ETHY | MOWEEELESED L) BRERIEEEZH L TWRNI L
5. HEDOFR O REZNSELIWEZAL TV RNEZZHND,

B AR UHEREORIC OV T, BE TR Y A 2 LEEORT 5% LD
L ORI

B2 A 2 [GNSXGCS5] M OB L2 A = [H 604 5 X H 511 5] @

AP N OVEREERIRE 2 52T - bRk U7, ShiR R, mE L ONwEE, shHREif,

HOITHEY, PEIMITEN R OVEINEROFHAE Cix, HE&EM (1 #2053 ) &2 AN TEENC,
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(45 #p) ZRETHEB L, TALAOTHEICBW T, 2a2RECHE L, A
. PRSI 2 B o 75 TR L LT, B S-S TRE L CEEMIC EE L.
HBROEFLITE., WETERT2EE R 2R/~ (K 11),

—l— @ EEZ —l— (5118 ]
[ ensx Goss | I:ti&‘ | B6045 x w5115 |

X1, £EPH - ERFHFEZLEET IHR

MMz T, Ea Tz B A 2 (GN51s, GCS515. [GN5 X GCS5]1s. [GNS X H1 511 5] 15 L Y
[GCS5X H 604 5]15) K OFEBIE T/ Z 14 2 (A 604 &, 511 5, [H 604 5 X 7 511
FIMRONH 137 5 X 3K 146 7)) OAEBLFER R OVEREFRIRHE 2 I 5CIC 36 10 2 5 —fifl H %
ELTHISNIZSHE T THE LT EABRBFORERME T TR, ~T r R0 AE
B S OVERE RO DA 21T O T OIBIRR 1T o 72 (BIITR 29), PEIIEL. Wb,
SRR, EER, MEL OB EOTHE TIL. 2ficbi ) FETHE L, BIRBRIC
W IEBAE TR 7 A 2D 4 ZflE, BIE BT A 20 5 Rt & RIS G fE
THY., H604 %5, 1511 B, H 6045 X 511 5L, Lkl 7o s e x b 1

AR RN, B 137 5 XK 146 SIEERFEE ST TWD 720, thilgktg s L
THW,

|(KSSXHGWh7| — E\Ham%»<¢sn%ﬂ§
|GN5x4%1h5| : :

\ 5137ﬁx§146ﬁ\

X 12. &£IBFH) - AEFHEEZHEERT 2.8MEEOXER

O TERROFE

CENDLLNCY|

—RERBRE R BT A 2 0 GN5,. GCS5. [GN5XGCS51D4E
N OEEE OO DB ERNAEZFHE L= Z A,
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*GNS Tlx 4 fin & 5 CIBEB THB X 7 A = LV RENE - 7= (BIR 16, P<0.01),

- GCS5 Tl 1 fn, 2Wn, 4 W CIXIERB A A 2 L VEENEN-T2A (P<0.01), 3
T < (P<0.01), 5 CIERAHFRIRA BT bivgnoTe (Bl 16, P=
0.17),

-[GN5XGCS5] Tl 4 fin & 5l CIEBIE TR A 2 XV IKERR)H -7 (P<0.01),

IENEERAE R AR TR X U A = GNS, GCSS5, [GN5XGCSS5] | [GN5SXH1 511 5] KW
[GCS5X H 604 5] DA

BETHHZ T A 2 O ROEEITIE L TRV, FEPICEE L EERR
AAADTXTORBDOHHRDOKRE ST, B FHEEZ T A 2 & REREFEWVITR LR
N T,

(e - R = - i fa)

— KRS BT (2 0 GN5,. GCS5. [GN5XGCS5]1D4E
W2 EiemOES (ME) MOWHEMEREZRWZM7ZITOES (MEHE) 2 L8
A,

W E 2OV TIE GCS5 D & | [GN5 X GCSS| D TR Z A a2 LV #E) -
7= (AR 17, P<0.01),

c W EICOWTIE, T T ORM ClERE S HICHEER TR DA 2 X V& o72 (P
<0.01),

CHtAE, BS TR A ARG, BRI TSI A AR AR THY | WX ED
5HEMNThHH- T2,

IENEAERES B Bl A X I A = GN5, GCS5, [GN5XGCS5] . [GN5 X d1 511 5] KO

[GCS5 X H 604 5] DHFH

WE MO ES (WE) &Lz A

B FAHIRZ A 2 RHEO 5 B GNS DMERE L H I —FRMEZ R L2 IR 1
Az DA aR/FEEHE LI Z A, H 604 5 &I THEEITRD NN oT,

- GCS5 1ZH 604 5 XV ITARICHEN ST, H 511 5 EITAEETRBD LN -T2,

- [GN5SXGCSSIZBA L Tix, 2RHMF R B EN -T2, B 604 B X 511 ZOREL 1THE
VRO LR T,

- [GN5X /1 511 5]i%, H 604 5 511 5 XV IFEWHEOD, H 604 5 X1 511 5<°H
137 5 X 32 146 5 L 0 138D o 72,

- [GCS5X H 604 =]i&. [GN5XH 511 =& 7 UfHB Tdh - 7=,
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I & R R A BRI 0BRSS (MfEE) 2R L-E 2A,

c BT R A TRHLD S B GNS OIEAMERE & &I —FAN< | IEBIZFHEBZ
A ADTRTORMOIE L HEHFRRAEZTRD bz (IE 29),

- GCSS 1T LTI, H 604 5 XD IFHEWH DD, GCSS MDA L v i) o 72,

- [GN5XGCSS|DOMETIE, #5115, H 604 5 XH 5115, H 137 5 XK 146 7 L I3H
BENE)N- T,

- [GN5 X GCS51DHEIEL A 604 5 L D IZAEIZEWD, ZOM IV ITAEICE)»-T,

- [GCS5X H 604 Z1R[GNSX H1 511 5]k, H 604 5 X D IXEWA, F1 511 F & ITAEE
PV | O RMERR & T 2 LA B0 T,

PLEIZX Y, BB A 2O MR ZOFKFENTH S EEZ 26z (BlE 29),
I HONWT, Bl I 1A 2OT R TORFEITREOIEN ., IEELETHERZ A 2D
FEITE RO TH o7,

RN OBIEEIRE LA SN TV D RHIERIC L D & B EDOR/IMED 0.85g.
KAEDS 2.44g TV | WE EITR/IMED 9.7cg (0.097g) . I KAEAS 63.4cg (0.634g) TH
D, Fio, ZRERFE LT, WE3g, WEE 100cg (1g) #Hx 2713 HEINTHD

(INEE - 1A, 1980)

KBTI Z A 2 OFBRFER TIE, WEOF/IMED, GN5 O 1.39+0.08g (CEEJfE =
AR E) T, BRGNS X GCS5]9 2.52+10.19g T -1z, ABEInFHEZ A = D
HiL, REBERBG CHEA SN, AMSZHREOEEL KIZTTZ Lo B2 b dIERIR
FAREHZ 1A 2 OB LFEOHPFANICA > THY | MERNWEZ X b,

i L O T Re/IMIEAY GNS D 0.27£0.03g T i KAEANGNS X GCS5]9 0.43+0.05g
Th D, KBTI VA 2 OMEE L, RERBG TSN, WSRO EL
KIFTZEDRNEZZXONDIEBEE TR A aOBEMEOFHFANIZA-TEY, M
BlpnEEZ b,

® HEBORMHE
[ G - S ]
— RS R BT X A 2 0 GN5. GCS5. [GN5XGCS5]1DB4E
SREIND 5 LI RB LT 2 EE TH DS BHLFR) b IR DG EE 21T

STHD, RERBARICHE > THEEZEIET 2 F CoHMTh 25 iR 2 A& L=,
WA I DOWN T,
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« GNS [FFEBIB TR 1 A4 2 L0 Ko7 (P<0.01),

+ GCS5 [ZIE@R THAMLZ 71 A 2 L OB TR FNRAEENRO DNl (P=
0.13),

+ [GN5 X GCS5| CIEIEE B Tz A 2 L |m< eo7= (B 18, P<0.01),

HHIMICOWTIL, WT IO R/ T HMERE L & ICKBI FREBA T A 2 DI1E 5 BNIFE
B Z A 2 LD 1~2 Ao B 19, P<0.01), 703, Rtz b1 =
K OFEBARFAEIA 2 0 A 2T DT A S FTERERBZATUV, DN - Sh - iy« pl D& BB 2% 5

AR 2 h A 2, FEEE X A = LAk, ST REL & N Tk %
HEINERE L TRET 5, B, REIFEELHKBITDAR,

SENERERAS B B A X 1 = GN5,. GCS5, [GN5XGCS5] . [GN5X H1 511 5] KON

[GCS5X H 604 5] DA
LA B I OWTIL,
* GN5 28 89.8% & f biAKD o 73, BB TR 1 A 2 B L iR L= & 2 A #Ets
72 B EZITRO bR T,
- [GNSXH1 511 B3 b 97.3% & i bmWIHbHREZ R L, 1511 5 & O THEZEN
RO BITZN, EOMORA E DM THEZITRD LivienoTz,
PLEIZE Y| IR FHRBZ A a0 RFERZOFHFANTH L L EZ 2 bl (IR 29),
HEARIZ W TIE, [GCSSX H 604 548 22.5 H. GN5, [GN5XGCS5]K% " [GN5 X H
511 5% 240 HThH Y | FEBETHABRI A 2 LD 12 HIFEEWMEMIZH 7= G
29),

®  AfFRES

i

(e ]
—RERBRAE R s AR X WA 2 GNS, GCS5. [GNSXGCSS|DE
EREETAE Lz & 2 A GNS KON GCSS TIHIEER 1l 2 114 2 X v K< (IR 20,
P=0.006 & P=0.02), [GNSXGCS5|IZFIEER T I A 2 LRRETE 7= (BEs 20, P
=0.38),

IENEERAE R AR TR X W A = GNS, GCSS5, [GN5XGCSS5] . [GN5SXH1 511 5] K
[GCS5X H 604 5] DA

A L2 B a2 A 2RO T, &b @ OE R L R L7 R HIE[GNSxGCS5]#
L OYGCS5x H 604 5]\ T30 H EREZR:95.5%) Th - 7223, T OMEITIBER Tz h A =

RO TR b EVVVE R EZ R LT R TH D H 604 5(EFiFH:98.0%) L 0 HIKNHDTH
39
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> 7= (I 29),

@ EBRES

(S DBEE]

— RS R BT X A 2 0 GN5. GCS5. [GN5XGCS51D4E

Wb sh A EEN T D HH & i 9™ 5 7260, 48 10 em O Z W7ok iz gh 14 30
AT OB T 30 2 ZRISH LD OFEREZFHI L7z & 2 A GN5 KUY GCS5 13 FFEE s T-H#1
ZHA 2 ERIFRIETE 7208, [GNS X GCSSIXIEBB T-HHL 2 1 A 2T~ TR B REE )
mofe (AR 21, P=0.03), [RIERIC, 2 EnghhZ 10 BET DT 60 /3 IS HL A & O FEEE
ZRHAIL7=& 2 A, GN5 KOYGNS X GCS5] Tl e s /e x 1 A 22 b TR EhEE )
Binotz (BR21, P=0.02 £721X P<0.01),

5 ) N EN T HEIPH 2 L 2720 AR 18 em O MR OO HULNT 5 s % 1 81
FTOEE, 12 REBICTOMENDOHREZFHI L7z & 2 A, BIZTHHMA A = &IEE
BFHHLZ A 2 & CREH AR A BEZITRD bivieoo7 (Bl 22, P>0.1),
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ANTIR G IR TR A 2 L0 HIROFPHIZEIN L TV T, SERHARI A BEDGE
40




10

15

20

25

30

35

ol (B 24, P<0.01),
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i D AEPE IR R ANTEC LB R OBE SR N 2D IS BT 2178 %179 DO Th 5,

43



10

15

20

25

30

35

e e
£ = fil

(1) EREONAE
O F LB DIR DR | R & O L, @SR OfE (BHEE&R) DO £
T). OROAEFE, OHBRKOWORE, ER, AECLHEE OEFETTICONLOET

(ZATRES 21T %

(2) EREDOTE

Bea £ 5 DX O FITAE A« RIS <IEiRbd L1 3% 2

DA B [ESIAFIERISEIE N R - B PEERTIR U e B a2

FEASEMIR : AR BE 265943 H31 HET

Bea ] 75 DX PN D fitx D PN BN AE 60 2 THAREER 75 X I D St i P A M OVSe A BRBE (Bl 1)
DERBY LT D,

I P 5] 75 ] D A

O BT RMEEATDHI L,

(1) FEFEN~OEINEDSIAY BT 5720, BB THB X D A 2 ZEEEL TEE T 5
72O ORISR Z A A 2 R EFFHAKE (LUT THREERE X &vH,) 2
erkolixy b (B 4m ZREL, TO/MIICERR 7 =2 (53 1.5m) %
HRELTWND,

Q) B A 2 ZEETHXETHH Z &, HHAFIIIAZELTHD Z & ROE
HEALE ORA Z R LIRS E RS TWTcie s Tn g,

(3) [RHEEE X BN OHER B BILBR, BER O 2z, A=, SfaimL . HAD
PISMCBHPA AT RE e I3 e\, BEEET D E L, SIS F MO AENAIRETH D, 14
PR IE 70,

M)@%ﬁﬁ@@ﬁ@ﬁﬁﬁﬁ%ﬁ%ﬁ\%\ﬁ&@%%ﬁi\%%ﬂ%ﬁ%\ka&
— RO 2T 4 mm HELFOMZEE-> TV 5

(5) HEAFAEE LK OHR A E RIE, BEAHEL (BF 25 FIEEE 201 5) 4 6 548
1 HOHEIZR D BIGIRIZ BT DG 2t L T\ 2,

44



10

15

20

25

30

35

(6) RNFLAFTHWSHEHE (-30°C~-20CRE) XUTHZEE (60°CRRE) DREIL.
B2 AW O S ORI X 24O ZARMEORERICEE T 2158 CER
15 AR 97 5) (SRS B R AR 4 72 o TID N LB IEHYE S E L S
AU Xl &5,

@ WICHEITHHFHEEETFTHI L,

(1) BNTED BEEEEE (B 2) 12969,

Q) MNCEHHE=F Y 7 HBEICESE, E=F V) 72T D,

@)E%%%E%% VEPLBENND D LRODONDHICESTZHEIL, BICED 5 EBEA
FEIE DE | BRI KAT B,

A4 R OHK K ORRE OB E X

BE 1 250,

0 [REEERE XERBROFHE

I Al £ 5 X e e 0D R 1 A B2 R

(3) ABEZIT L) LT2FCLHF —FEFEAZSORBBICIB T 2 ERNEDFIE

=2 U UEEEE SR,

(4) EMESIREREPET 2BETNDHEEHRITRITDEMSRIERELZIET 5720
DHEE

(5) ZERZEETOMAENIE-RBEAZERTFESN TV IRELELUORE TOKM
FEORR

(6) BRI HHEAFCETHFER

45



10

15

20

25

30

35

B_ HE I L oAMEHEMHEEEOTAM

1. BEARICRITHEAMME

(1) BEEZZT5WEMDH 2 FEEDEDORE

HA 2iE, BARERNICBWTCHEYREAEZOBEENH 58, ZHETICEAZEDTH
A a NI U CHIRSE T T L TV AT E ST ipun, A 213, Ao
EEMNMTX RN WERSMCIRE SN D L

O ShdiF, HEREDLZENRRL, BETHHIFICEETHZ ENTERY (FR, 1995),

Q@ EBRBAEETHL7 U a L TRR0 | BEDTZO DERERBEZ RNTE Y | ST
STRIDZ b TET, BEHE - s AR D HIF Tk 5 2 & CRICHET 2178 b
MOz & Bl 1) s, BRRBBIGESOICHESIND (TAD, 2014; T
M - &5, 2016),

@ FARBEPECTH, REZ ENEL TERWIZD, BEILZIGITIZN D X AR RI B
TLZENTET, RETIHESNITE AL LR,

@ AARRBEAEC TS, HLNICT VEICHAEIND Z L%, KR - FEINT D23 L
A ETRN (AR S, 2014; FH - 45, 2016)

LEDZ D, A 3 BIREMT TEL - BHd 5 gt iR,

Flo, BREZFRULSTH7Ualb_xThH, A 2, ShBEEOBEIRE MK Ak
RATE R, BT, 7T a L DZRFEMNMEV (FF S, 1997, fiE - 1754, 2007) 72 &
HARGUET COAEE - BHEICBWCUIAFIRZMEZ A L TNDL 2 b, 7 U 32X LTHE
BB T HEMMEEZ R T Z LT,

ARz A 21X, w0 E—7 7 uaA v H @A X VR EERE
RIZETeMN, ZOF X7 BIFAEAR R L OCRR RGBS Z M 5T 510389, ShhoiES)
Pz @D RIS 2 5 LD T2 2L b RN &b, A aDBAIZET
HEAPEZED D T LIdpu, £, BB X AR ORI~ — 7 — Th 2 WAkt
Hx RIS SRR E M T HICT T, I A aOFEITBT HE
NMEZ RO DH Z L IE7R0,

a2 1A 2 (GNS, GCS5 LGNS XGCS5]) & IEET#Hax 1 = (H 604
. 51 SO 604 5 XH 511 5)) & O TAERSEABEEZ RS L& 2 A, shlik
HIZOWTIE, BB A aDIE 9 3D LIETBWMEHIICH 72 (BIER16), 1, 2
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B, 11 A0 12 AICIZEOFEOREDOKRDBIEAET D (FA - FERE, 1958; BT 3),

ik, EEERNTI UOESKAMIIIET 5 2 &N TE, I A 2L TEH)
PEAS R TERICEN X B D, 1 fe~2 IEORIZBMICERT 228, RET 512> TEF O
ACERT D LD (£Fn,1936; KA, 1950), BIBICERL Tk, fERH > CHEjE([A]
L1, KesOHBEZHO T, RCEPIETLILERD D,

MIELZBZIADE D ICLTCEORICIES R, ZDRE, B bEEMRZE L TR TEL %
BV . ERELHRWESIZT D (B, 1936; KA, 1950), AHIEA R « AR & HITTRAT
B ENTED (M, 1998),

[7 U a2 AR R OAERRZLHRE © BHH T E OFR]
70 AIZNET L o TETUTINN S RAET D HMAEETT D,

BEH D ORI (BB OFEA) 13X, FRITICE X 2 LW ) HE (KK, 1950) 0, 42D
(LRI 2 FUT . A ADOBHEAR %A TLICEE 2 &0 9 % (Kuwahara, 1984) 78
H D
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AARBEITINLB L ZOHBICEEEY, BOo7 0w @byt (Roe
a—)b) ZRAHITHE L TA AR A5 L TR T % (Kuwahara et al., 1984; Daimon
etal,2012), FALBITBATHET, APICHRAT 2720, Arva—rzfner =nE
¥ 8Ty T TOF AR O LRI AL & 72 % (Sasaki and Jibiki, 1984; Kuwahara,
1984), T A A « A R L BRI KICHES SN DBIRWME SN TNDLR, 7V DE
MELTOZ Tampkke LT, ITKFZIIMLT LLPRNTIE 2N ESRTHD (4,
1936; K¥3, 1939b),

AT, TET D, SUTEE~10 BERE TS F L O TINEFELDT, 1HDO R X
i RS EET IR OFREE 250 [H~300 [HFEETH D (4 FN, 1936; KA, 1950), HARSEME T
X, 7V DESHIRICERTT L Z R TH LN, 7 VDIESICEXTWDLY Y Z
RTXYFNCFESMITTH S DD (KFF, 1950), EBRME T TlE, A AR Z ATV DK
ROT T AF v 7 HREIWTHEINT D (TF5,1999), LR LA ALHIE, 1 KD D
ICPEIRE 2 D EBEZ DD (KA, 1950),

A Z U CRIDIHMET 2 BRI I, IR 6T 21 kid—FIckE & 5D Tl
72 A HEDOIGE > T2 MAL Richizo Tha 2 E 5 (KY5, 1939a; KFT, 1950),
BRIz, BRI T CIIFAERIC L OWELZ T H720—E LRV, ESRME T TOMR
(EERITELE PR E VD, A2 80% R L HiF STV D (ORH, 1950), FIZA I fEik
DEIRT 5 & | ARIR L 722V CIRFE AT NI & 72 0 | 2 O8A1%, FEIRG 10 HFE
FET—HITbT 5 (KA, 1950),

(7 U a AP R OVERRTFHIRAME « iR - FAE S 402 mRetk]

WAEOZ U X, ORI, FEBRICEID2FEEZIT D (44F0,1936), EOFASR
TGN Lo TRESRRDIN, MK TI%EBZDHIENnHDH (KF, 1950), Hhh
HIE, WA a /o027 Tay RURZRNEFETDHIED, TUFHAAFITL - Tl
BN, WHHIZIX, e T X EANRNTFET VT FanFinwgETLI R EINTND
(4470, 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

95



10

15

20

25

30

35

pheromone of Bombyx mandarina (Lepidoptera: Bombycidae). Appl. Entomol. Zool. 19, 265-267.

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

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

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

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

K&Gia% (1939a) BT 24E& —. BEINTR T 2 — P o R F—
(2T, RAEER 396, 115-123.

K65 (1939b) HEBHOMKT DL &, KAEER 397,201-202.

KEEZB) (1950) FHBEOAREEMER ORI 2904, R BRGWmE 13, 79-130.

EIE— - SFILEHE] - PAECE (2013) 2011 4510 A B SICB T 2 Rbiis:. EEE
WS EERT e IS 32, 17-22.

UM (1998) 7 U &t A =, SUHVE BRI A B & SRR 7E(A) Q)BFJER R
2 (ol AREE S 1 07406004

HORPRE « CREPE - fRafZs - PHEfC- RS - WO (1996) FIEFEZ U & A L O
% ARMERIC BT DY kiR, JulE% 27,31

HORTRE - CREPE - TR - BT C (1999) ZVRMZR 2 U aOBIIG . AARERTHERE
68, 165-166.

A FofEE (1936) FMtER 7 U IiggvC. RARHESR 40,2-5.

EEAEE - T (1982) 7 7 2o N TEEE. BARZRFHMRE 51,237-238.

TEAEME « R~ (1958) RATICEIT 527 U a0, A AR KA RS
AR 14,9,

BERREE (2001) S THIE EE - NEE, 200046 HoRM, R RSIEY AR
JEHE 20, 49-54.

Fr RIS - SERAEKEE - ALAHE - ALK - RS - RAGE - BILE - BBREE (2010) A
DRI O T 5 /MR, &k - BRAAAS AT v 7 79, 53-59.

ARk e (1995) A a LEE - . FA = AT

ML (2019) 7 U a5 - FEIRE K. @5k - Bl A 47 v 7 88,25—38.
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BEs2 BARERNICEIT S 2V aD5micBT 5HE
GRXERBPEDRERT — 2 ZET ORI IE.)
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BER3 7 U apgBORERRICET 5HE
GRXERBPEDRFERT — 2 ZET ORI E.)
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Bl 4 BB BHROYHREZHREIIHRICFET L WEERODH S B - BRE

BAMZISIT D A 2 OBAER pffi B & LT, BERRAMET ICR W T2 A B o)

BRI RICHFET DI ENEZONLHEORE - REREZLITICZET 5,

S5
L7 R (BEIZLD)
h 7 A (BEIZLD)

b
A=) Rz (B, 1929)
70U avx RYsSx (B, 1929)
7Zvax KUz (B, 1929)
NI AR (B, 1929)

A~ Fo~<% (B, 1929)

U~ A A B (B, 1929)

NI 7 R (BRI, 1929)

=X AV (M1, 1929)

T T AT (B, 1929)
AR ANTFH (B - 1754, 2007)
7 U (B, 1929)

ST - 779 R] (2007) BT D A AR T- IR D W] Re PR A Tk 0O BA .

MN=cX

EH

o/ 2 EM OPEFERINC B T D LRt e (Tny=7 MFFERRT ) —

A 447) ,100-102.

FRILARERR (1929) fehr H AR EE RaE W0
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BIERS WA ahd AARAFHOBED 7 U atEM~DBEFRAICET 37HE
(HRXERTEDRERT—2 2L -DENFE,)
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Bk e BEBFEDTOIA L 7T apRME—ROBEZONVTOFREE

BREROBBETONA 2L 7 U aDRZHEO FREMEZ BHEICHREET 258 E LT, BER
FAT BN THREBE D AZHED I HEE A58 U UWMBATRIZR FIE T A iz fE L, 2 0JfEil
THAE L7277 U a OBE T ZffFT L7z (Komoto et al., 2016), 1A 2 & 7 U aDAHERF
—RIFEIA THEKDI bar R TEFSZEnD, I hay RUT coxl B O8I T
BT+ 5 Z &Ik, 7 U afHNOZHERE —ROFIG 2 EHENICH LT 2 2 L
NTED,

GEESWRFS)|

(1) 7VazsBETsr7=0Fr b7 v FTORE

TxrEY Ty 7L LT, HFRBEETEHAOMEREZER L, FolRE LT, FRL25
BT A 2O A ZARR 1I~3 8T D, TRk 26 4F &R 27 FITAR 7 = vy (Rrea—
V) Img ZERIN LT Lx v v 7 UHETSZ H e, JHEMIRIE, F 25 i3 6 A 12 A
225 12 H 24 BE T, W26 X5 H 26 B 12 A 23 HE T, FRk 27 4156 H 2 A
H12H 14 HETThoTe, BB 2 EENZ 1B, KEKEFITRE EBICT =T
N7 o7 aZWL T, SN UV and AR ERIT LT,

(2) i
AR & LIRS AT O BB OME AR 1 DL BY THY | ERICT = 1
TRy TERE LEAERORRIZE 20 LEY Th 3.

&1 FAEMEL-BERROFFTHRE (T 26 F)

JEF [ B B CRTR=TEE- £ B RE

A 99 J7UH 5[] 5 HA) 5 10 AHA
B 57 J7UH 4[5 5 HHA)15 10 A T
C 24 Jj9H 20\ 5 Hhfimne 10 H B4
D 60 J75 5[] S HHANPG 10 A T
E 7755 TUH G S HHAING 6 AHA
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x2 HAEHDKER

A EE AR A D BREE

Al A YRR 25~27 4F WEICHEE L CERERIEEZ R L W AT
ST b MR

A2 A ARE 25 + 26 4 A A1 2> 549 2 km B 72 F /M

A3 A oRR 25 - 26 4 FHAH A2 725 F9 400 m BfEdL 7 Z A

B B WRR 26 - 27 4F WEICHEE L CERBERIEEZHERE L W HIEETT
ZHT b ik

C C Tk 26 + 27 4F AR L7

D D Tk 26 + 27 4F WRIZHEE L5 (RE DITESE, MM, 7%

BREIESMN TN TN TV 5,)
E E FERK 26 - 27 4 BEFRTIZFR I 2 BEFE L T D Skl & A== T et

(3) BT RO
BELZ 7V aDF AER» o L=57 7 5 DNA 2851 L7 PCR T k2> KV
5 7 cox]l BInFO—EEWE LT, TDO—#A Lo TT A —R 7 ))VERKIKE TR LTz
%, B0 O—REHIREESE Ssp 1 THL L CT H e —AFVERIKEI 2170, Wi EZA0
DhA LU aBZ KR LTz, SEIZE U T PCR EEY) O EESNZRE LTl A 28l
L7 U Az X LT,

10 [#52R]

SRR 25~27 FEITHIE LT= 7 U a DA AR D 9 B PCR EMINE STz 3,750 fE{AR~<
TR U allchot- (F3),
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x3 AEMILEDRERER

A H TEHTEL EAT DFE F
ERR 25 A TRk 26 4F Rk 27 4

Al 75 HH 253 5H 188 5H FTRCr Ul
A2 119 58 542 §H — TRCr Ul
A3 128 §H 814 gH — TRCr Ul
B — 187 88 179 54 FTRCr Ul
C — 168 88 111 54 FTRCr Ul
D — 226 B8 112 88 FTRCr U
E — 426 §A 222 5A FTRCr Ul
[Z4]

AR TR, BAED 7 U aEHICHIAHEE RPN EC T L0 E D MERGEL TV D
HLOTHY, S bar RITH ) DEHRDL I & THREIHRHETE 5,

RO SR ILFTE 25 U 5 2 &7 < MO PRI IR 2 BE T - HER T 2 72
EL AL U aDiZEREER0TVRBAZEV LTS, FAED 7 U a MM
TEARDRLRITFED B0 Z Lnh | EEROBERRZF KR O O JEIL TRHEH— R E
U5 Z&iFRn, 223 TERTHD EEX bR,

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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BT A2l UaDRHERROERIZ OV TORE

A =2 &7 T aDZHER K O DBRNADBIEIEZFFONE S i LTz,

5 [ 5]
WA= (P45 EXH1405) ODARL 7 TanF AL EHATRRIE, B
FEIND HWAL U7 2MER 1 RO % 3 Ensh i CEWNTEE L2k, #9250 BEZ =
(K1, 2) NOZBHIHER LT,
SERV-RE
r—f%;—fﬁ
10 Ty N !
1. WBEDHNE
LEMNIDOREIZHMTINT, FROKRBIZES>=-HANSERVNV-KE,
52m
3.2m
10m
7.6m
15 K2 FRALE-REOXREE

RPN, FeM2 5 KD D, FHOBRESEMOIEEDOEHZ 1 412 1 BT
W, ZOBIT, RMEEROBRRPEFLTND Z L AR LT,

104



10

15

G|

2008 EEICHEENITAZHESE | RO R A fla Lotk RO ENRHER Sz, 2D

%, 2012 FEICHEZEI L CRBRA K T 92 £ T, MR T CRHEMEKROZR DM
AL TWD Z L, FIC 1 ELL RS, 28, ENICIE., FERMREETH D
SERONFHIIELELTEL T, RMEEENHRE SRS BRI TR,

[#%:]
KRBT/ ONIAERIT, I A 2L 7 U aORHEEEKROZORRITEERH Y | iR
RHEAVDROVEMETHATHAGFTEDLZEERLTND, BENTOMEBEE LTUL, BE
(1927) A F £ T, B - K (1939) 2 F4 £ T, ZNEHRAEE ORERZ#HE LT
WhH, ZDOZENLL, A 3L U aDZHEER R O OBRITITEER & D 2 L D3
RTXD,

IREm (1929) FaE L BEOKZR. A BSMEE 21, 59-64.
RIETR « RIGIEH (1939) & L FE & ORZHFREITHNT. KEEH, 394, 71-82.
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BERS HARIBIDZHA LU aDRMEE—ROEFENCETIHE

A TDAARBDREBINCAEL T UV adA Ak ERR L, S — RO hni b
L7e5 & OEFDOAREMEIZ DWW T, MENTOBILE TIE, figFED VRN b BARS
HERHEBR SN TR E WS RERH 7, €I T, WMENOFB AL U TRMESR
—ROWHES B2 e L, £ OAELFO REME A MGE L 72,

—

L EOWaRES |

RIS OBHINIC, tOF SN CTEB L TSRO EE 721358705 2 m
Bt -z, I = (A 1375 XK 146 5) &7V a (HERBCROEERKK) &K
MESE— RO & Bl L7z, 20 ARREERR I MR O A BIE LR O 3L | B o
B L CTHBECHOAEARA LT,

[ 2R]

2014 4 5 1T 3 A TEFF 150 B ZZHESR — RO L) i & St O T LIS L7z, 7
AT A EEABER S N <720 BfErIC 23 ARRICHESGE L7ZBRICiE, ShR b bR
ORI T,

2015 4F 6 AIZ 3 A THEF 626 BH, 2015 4 8 HIZ 3 AR THFF 2,338 BHDOARMEF — D
Rfbgh th 2 S0 & 2 m BV MU S iR L7z, Z O% OB CIX A EERITEIE S 1
T REAIZ 19~21 BRZICHEB LZBRICSH, Shi - L BICREO LR o T,

[(&%]

AA ADAARBRBEINTI U DA AR E AR L TEINT 558 L L TAREMEN S
5 DEFRIEOT TH Y | PO R &2 R LT Th 2 BB L TnDd, U1
DA AR5 FANEEREN THEINT 5 O LR O bS) B2 i LT b il E THEMF
TLZENRL, AFOREMEZEOLT-OICHA TERIIHAE L THEL ol &
Mo, FBEREICHILTA IOAZPREIMIE T, RICHBFICLVHETT D Z L2l
PMELTOZ UV aoF AR ERRLIZE LT, RHEE R AEFT 5 AraetE i3 TR
WEBZ LMD,

k. METOMAE (IRT) TRMEE RPEFTETH T2 b, SEOMHE=E
N TORETEFTERP SO, MENITHEL TORWEBEORMAEE I L 58
LD boLHEESND,

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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BIER9 WA al s VUaDRMERE RO X AOKEFFHERR
GRXBRBPEDRERT — 2 ZET ORI IE.)
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BIES 10 HRYE{GF OHEEALS
(RNHBF EEARE D ER R AN o RSV EE)
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B 11 ~AR—TFF 23 ROBEERS
(KNHIBLEEIRE DB = b S SRV RK)

109



10

15

20

25

B 12 BERFEAICHNWNZANNN—=FFZAI FREBELTWRWNWI &L OMER

[771£]

WG TFHHZ 7 A =t (GN5g Je T8 GCS55) O 5 ivsh D EEA M2 S %/ 2 DNA %l
HL. 05 ugZA L LT, KOD-plus Z FH\ T 30 %A 7 /L®D PCR %17\, EnfEEFREIR
FO—EEEE L7z, MHEREZRT T2, ~R—=T T A REEBEARL TR E L
PCR %#47-72, PCRIZ 50 pul DGR TITW, TDIHIH S ul %1% 7 Ha—A 7 )V THE
UK L7,

TIA 7 —OREEINILLTD LB,

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

[ 2R]

RIZHA 25 ) LI 1 2 B —0D piggyBac B HERRIE AR HFAINLTWD ET 5 &,
HA AT 505 pglZiHYTHN =TT A RO&EITH 6 pg & 725, PCR OFER,
DL, THRINDHHA X (550bp) O/ R, ~IX—T T ZI R04pg 1B bR
HTE7-—0, KB ZIA 2D ) 5 DNAO0S pg MHIFMHENR-7-2 &
DD, RBIEFHBRZ T A 2T~ T T A ROFHINRFEF L TR 2 & 23R
T&7,

M123 4567 8910111213 M

(bp)

2,000 —
650 —
500 —
300~
M L HFEI—H—
1 : AJLX—DNA  4ng (H4 3%/ LsDNA0.5 ug TD 700 I E—5} %)
2 ~JL/S—DNA 40 pg (73—
3 ~JL/S—DNA 0.4 pg (0.07 3 E—%)
4 : ANJLR—DNA  4x10°%pg (7x10*3E—%})
5 AJL/S—DNA  4x10%pg (7x10° 3 E—%)
6-9 :GN5%/LDNA 05ug (ZhZhFIERK)

10-13 : GCS5 4°/ LsDNA 0.5 ug (FhEFhBIEK)
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B 13 BASNIBROBEY OBEOFHRFRICRIT 2 aFEOREN

[J5iE]

R FHHE X B A 2 (GNS10. GNS12, GCSS510. GCS512 LGNS X GCS5]12) DA AR 6 {
KT DIz, S g R OBEIARRN S 7 5 DNA 2RI L, o7 21 €
—va R K VIRAShIBIE FEmMIE LTz, 7/ A DNA Qug) ZHilpREEZE EcoRI &
Sall THILLT2D B, 0.8%7 1 — A7 )LV CESKIKEIZ{TV, 71 2 A 7 L Hybond-

T AT 7= Ui, Tu—T 3 EMSARIEREEHEE O 6 (TR K D I piggyBac
RICEREL, PCR CTIER L7 (691bp). 774 ~—DEAFINILLTDO LB TH D,

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

1% 517 PCR Y % AlkPhos Direct Kit (GE ~/V A7 748 ZHWTZ~L L, CDP-
Star ;&% k LT{E%%EJIET@&H [/71:—0
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(5 2R
BB THI X 1A 2[H 604 5 X1 511 =] TliX, N K& L7edo 72, GNSy T,
30Dy Rt Lz, %180 GN5; TiE, GN5 LRIV A XD 3 DD v Rafi L,
GCS510 TlE, 3 2D REM L1z, %10 GCS512 Tld, GCSS510 & [FH A XD 3 DD
v REHBH L7, [GN5XGCS5]i TlX. 6 2OV RaEfmti L=,

GN510 GCSS«]O GN512 GC8512
(kb) (kb)
120= 120 =
5.0™ 50 =
s -‘----.Q..“.
ROR 3_0 -—
“'““3”-..0-0
20= 2.0 = .- o

[GN5 x GCSS5),, [H604% x $15112],,

(kb)

120 =

5.0=

30=
20 =

1.0=
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BIEs 14 BASNTBERBROEREY) OQE K EOFEAERT DRSS

[771£]

PPN T Y HAB—T 5 AR L > THRASNTZBBE O B EE RS L7tk (3
W13), B THHELZ A 2 (GNS1o LN GCS510) DF/3 RO AR AT % inverse PCR 75
THIE LT,

[ 2R]

inverse PCR T4 b7z PCR EWOMEESNZRE L, WA 27 ) 2DOT —HX—2R
[KAIKObase ver.3.2.2] (https:/sgp.dna.affrc.go.jp/KAIKObase/) |- CBLAST #i58 % K€ L 7=
BT (inverse PCR T4 53172 PCR PEM) O HEFEBRLS 23R RV 2 77 L 72 #iPH) % IR,
GN519 & GCSS510 IZHFA S IZ T _XTO/NY RO ARG 2T 2 M HRELS 2 s L, e
(K EDOMEEZEE LT, L2 L, GN51o®D 3 SOBAEATD 9 H 1 DI\ T, Bt 5
RSN T ) A EOBEEFTICAHFENEEZ R Lz, Bk Lo EMRALEITRFE TE 2R
ho T,

GN5
GCS5

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

K o— . & — chr11:11223881-11225006
chr9:12304521-12305304 — &%

W — chr9:12748106-12748725

X QR EOEIOERT L AHRIMEZ R LT,
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B 15 BASNIBEBROERY ORE KRR OHAR TOREZDOLEME

[J5ik]

WA FHHZ (4 =2 (GNS;1, GCS511. [GNSXGCS5)1) KOG R 7-#H x B 1 =2[H
604 5 X 11 511 B)DOFHAR 3 ERT DI HONT, 5 B OB IR S 4 RNA ZHH
L. RT-PCR {EIZ Lo T HC-F90 BT DETM AT LI, 1 pg ® RNA &GRSR
AMV Reverse Transcriptase XL (% 5 7 /34 4) ZHWTDNA Z&5K L. £D 9 HOD 20 5
D1 ZHA L LU TExTaqHS (¥ 51 734 4) TPCR 2177, 774 ~—I3EWMEHEMER
HIAHER DK 6 12 [RT-PCR OHiFH] & L T/RL TCWAERDEHIIET 2 X 9 IR E L,
ZDHEERINIU T DO LB Th D,

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

PCR T 10 pl DFUSRTITV, DO HLD 3 ul & 2%7 T —A 7))V TEKIKE L,

F72, RI-PCR DR VT T ar bra—E LT, mpd9i8fnt (VR —LH 78
fav. 77y a &S NM 001098282) @ PCR HiT->7-, 49 @B DT 74 ~—D
HWIBINILL T DO LB TH D,

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

[ 2]

LD AT 3 IR NN L CER AT o 72, TSNS A X (730bp) D mKO-F90 it
{57 PCR FEMIS, B THIZ I A 2+ R CCEBECHRIES, —F., A T-H%
ANA A TEHBH SN ol Fo, g9 BB IIOTHOEENS HiEE S vz (276
bp)e ZDIZ LMD, SEIOHFECANDEE THRZ D A ARHTIE, ARG T NEE
FINZHE L TWD Z LR TE T,
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I\’\
DN °
& ot
p” RN S »”
4~ GN5, GCS5, @ N2 i

1,000 —
850 —
650 =
500—

mKO-F90
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BIE 16 ShHAEEO LR

[75ik]
B TR Z T A =2 LIRBAR TR Z T A (2D T, bR M OB B % DA ER AT O %)
5 W (E#E) OREZIE L, HEDY (1 #2»5 3#) 2 NLEEHT, hEY 456 %
ZETEHE Lic, fERFITLUTO LB & L (EMSERMERETmE X 10 23H),

Bin Tz A = BB A =
GN513 H 604 5
GCS513 sl 5
[GN5 X GCS5]13 [H 604 = X1 511 5]

LB DL RIT 40 HiA F LD TREAZRE L, 1 HdH72 ) OEREZFRI L7z, 2k,
10 BB THEEX A 2 ROFERBE THB X A 22O T, ZhEh 12 [T 280k LTz,
2HNEEIZ10HZ E LD THRELAZIE L, 1LY ORELZFHE L, Zhvkx, BT
FHE Z 1 A 3 e OFEB AR AL 2 1 A 2 ZHOWT, ZRZE4 20 BT8R LT,
3EEELIEIX, 1T OOREZ, Bin X VA =2 LI FHRA A 220
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