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WA 2A%EEHE L CRBT 72008 R T A 2ffiF
FAAXE (LLF [FREEE XE) &vH,) 2RV ek )
AR 72 (B 1.8m) ZRELTND,

() B FHBZ A 2 2B T H2XKETH L Z &, HEIT
NEAEEIETH D 2 & R OE B ERTH O K4 & R L7425k
ZRSTVETICE T TV b,

(3) FRBEE S XN D SA TNy A THE 12 K D F LA
T, WRIOHM (4 mm BLLT) EMAID 7 ¢ L LT HITHE
BLTWD, SMUD 7 v 20F, KA, i M ORI (B B
FREZR TR R D D3, NIOMEIXBHEA L2 v (AT 2R
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(4) WS XENO 7 LT EE TR, BE, FROEZE
z. BHPARTEERRE. 7 O (WARZERS,) KOMRDIZIEX 4
mm HLLFOMEEES> T\, 728, MERFABHT CORER
TR Z A 2D N TEEHC X 2 HEREE TIEZ et 32
7o, NLETEHZ L oM ERBRZ T 2L &L, 7L
TEENIZ, 4 FaX—F—ZREBELTND,
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Z# (4mm HLLF) TEW, KIEHIMUEZ 7 ¢ L A THE
LTW%, WICHEZRET 26K (S 09m) ZkiEL
W5,

(6) NELLBETHWD MR (-30°C~-20CaxiE) DakiElL,
AR TR X A5 O S OIS L 5 WO
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1. BEUEEORS 58S LOMCHET 5
(1) S EORBMRUERREICHT 5970RIL

A k., FLHRUFS

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

M
X W

: Bombyx mori (Linnaus, 1758)

d

(CESEY: T er e N 2
O H514%

EAR TR 2 0 A T DPEHICER L T, SefZINZ 7 Z A2 X K DNA ZiEA L CEIR
FTEHALIERMETH D,

JEMOKPER B 5% « BB E RN ZEATIC I W C L MR Rt 2 1R+ 2 B TX
143 5 & 3025 5 & 2Rl L THM L72®%RIT, CS31 UREMERH) o 511 75 (i
R 28 L CTER L A ' o EERFECTH D (LUARD,1999), [ESLHF
FEPHFIE NS - RMPEEBINR AT /esrE (LI TERUHERE] SV )H,) Ik T
MERF - RIF ST D, ZOH 514 5% H 515 5 & AR U 7o Fy (3 Rukih e 4 i fd 1
KEA] ELTHWHNTWD (EBMKFES BRER SR, 1998; LA D, 1999),

@ w5155
1514 G BAEH LB R 2 0 A 255848 (GCS500) & &R LT F&2155 72
DIEH L= RMTHD (K10 Z2H), H o472 Fild, EWSARIEEGHGIC %22
IRERANET Do ORBICH A LT,
JEMOKPER 7% « B ERANIFZEATIC RV T, XK 25 B bk L7 odn
5. AR DR ZHERF L2 B2 R ED H IR L — (ko [EFE R T
b5 (UAD,1999), EHHERIZISWTHERF - IMFSN TV D,

@ 5175
[H1 515 5] 12 TMC100 (Z56 B0 oM O R#) | 2530 L CTEZBZARND .
MERETRE RN L K En7- b D& @k L, %A 3 A EARTHEE L7 dE

1R A HARIRIE TN HAGR Y 22T e WO ME, — (ki ThIFER—MA, S chiud
AR A
4
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ERTHD (MHD,2016), ERIFHEHEIZISVTHER - (RIFSh TV D

BRI R 0 A 25568 (GCS500) & H1 515 75 & DR B RIEF R S LB
TR % AR (GCSS508) EAZBL L CF 25572 LR THD (K105
MR, BRIV THERS - (RESA TV D

@ 516
(514 5] 1 TH1 515 %) ZAK L TREEMRNG . MFRERE D L <
nieborEEk L %R 3 AU EARTEE LR EERE CH 5 (MH5,2016),
JENFREAR L B\ CHERE - fRTFSNC D
O 516 & H 517 5 & AKEL LT- Fy i3l il THEE) LTS
TW5 ([MHE5,2016), 7238, FHKOENTAEDLETER INCEEFEBZ T A 258
Ht (GCS508) & ITE B ATV EEZ BND,
(RHFEITHR DR TR Z 0 A 2 RFEOEBEORE ETIXAWa, BET 5 A6t
ThoiHI=Di#EL,)

N EREROCES SO BRBREICRBIT 5 L8R5

A1 A 2 JTF} Bombyx J&1X, 1A =22 (B.mori). 7V 2 (B. mandarina, 714 = & 0%
BT HEBZONTWDAHARM) A > N7 U 2 (B. huttoni) 72 EHFENE b (HK, 1988;
TRIJEUH, 1998; Xia et al., 2009) , 77 =id, FAENAEHE LIZRERICIZ, T CICBREREE T C

DEBRNZXRIMLTWeE I TEBY, TPEICBONTEAMIETH L THAEELEZD
FARBREE FCAR LD LW AHIEIME SN TR, 7k, A 2 & MEFRER 7 U 2
T, BB T CAER L, o o7 PE, BBEKOHERERBICOM L T0D, EAET

(T HUT AT D03, BERRE B O/NEBLIME ., Wil R, R OVEERER T30 Ly (i
JEUH, 1998; AR, 2001; 4FH: 5, 2013), 7V adghlid, HA aFEKC, 2 UEOs7 D
(Morus spp.) DR BRDH10, ZEELIIBHAZBICERL WS EEZLND (K,
2014),

(2) EA%EORERUBEIR

A4 ERROCESMCBT 25 —RBEREOEE

NED T A 2 ORi R LI 7=0id, PEICEWTIAZGRR Gidiehl 7000~6000 4
) b EEDbIL, BEOERLEZEZDNTWND, BEEME VA 2%, TEPLETT, K’

2 EEMERAT T A a2 a3, TUA 2] ZHROAHRTH L, —RITIT TUA =) HHEEikE
FETZenn, AERTILERE L EZD oMM KkE 1 2] ERT,

5
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T BHF~EARZ DAL, BARIITIRVERR (fdocall 300~#coc 300 42) I8k LB R
NTWo (AAREARTE,2002), FEPSHEOLZZHII LN, HET 7, a—rys8 H
AREGEHFRE N IR - T2 1 A 23 A @ s L7 B A oS~ L b L, % < o [EFE,
HARFE, PRMNFE, BVfESiEip & s s sni (SR, 1988),

BIAIRHR DR, Fe s E o FLappede & U AR DS IEFA 2 OV R U, B m DR &
72572 1930 EITiE, EWNREZED 40% TEREMTOIL, I RITE LR KD 40 75 k10
L7z, L2 LUTARIR, ARt DR, BREZOGME RN REIC IV ERENPREL, 2019
EOIREEIL 92 P ATETHEA LTS (RHARAE RS, 2007, 2020; EMKES 4 PER A&
PEPIBIRBLER, 2009; #5H 5, 2010),

0 X HAEHIR, £EFE, REEERRCHRR

IR O AR AEPE TR I ITIMBIIC 5 2 23, ITFIXZEMICHERE LT\ 5, JitilsEaE
LT, I A A DREOAEFE & AR DHEHITDEOEICEF T LT (i, 2013),

2015 FFOWMRBERO A T OREAFERIL, 84 T THY, ZOIHHET6E3 I ko,
AVRTI6 by, DARFRAZLT3IHM A AT TLHMAROTZATS TR
AFESIL, BAEIL 135 P DAEFERTH 72 (KREAREARE,2021), TEORBEOER
W OAERIT, FERER, BER. IARETH L (KAAEAKRS,2020), Rk K OHER
DHEBEIT. T AV I AR A 2 R R, PREOFEEPLFER G EICEST LT D (1,
2013),

N BERCRIT2EBEZEN L LEBTOHRR

HA AIFRFEOLEZERTHRBMEOR B TH Y (b L IFEREFRE Lz AT
LIS ORER) TIZ A7 R TE 2\, BE D Z %  AFET 5 7oL, Bl ZiEain b
THOMLENHDHZ LD, FEORTEIL | BRENEFETHD, LI -> T, E&ETIEE
W REOZFEEDO ANTFAREZIE T, 22 Oh A4 aBEFIZHEE TE 520005 30CORIR
THERET S 5 AT ~10 AP R ETHREBEHM L S TWD (#H5,2010; AATRAT R,
2002) ,

HA aADEFEE L, FRBEICE L C—EDOBRBIFREZ RN aEHThH 5, FEIC
LR & FEA TV D S DR, 23D TEESREEIZB W THRE S L7z anfl (FEE fhfl) 245 L |
BUE TILE BB 350 SCRORERF S5 CAB L7z, I RCmR B S R ERME L LTHE
AR S T ARHERE NS E OBIRFZ IR L T D (HAERES, 2002), A 2DOFEOE
RiE. FERE 28k DGR, SR, gk & SRk OIFRFIC L 0T,



10

15

20

25

30

W gR R 31, MR OO PEDN Z & ITIX 4y LoD, SRRSO RS & FERZDRIKIEN L b
% (A5, 1999),

SRAEFEA O A aDfEIIE, BEICER L, b —72 TR (HATH) ) <0,
4 FEORMEND 2 BEEORR AR TR LIS T oME (EM) ) ErHwbhb, £
NWHOFEHREOBREOILDDBIREIE LT, EANTIL, BEAEMERY — 07 (R
Bets) KOV v a tAang Ay —2A7ay=7 MIBWT, ZHE1 650 LLE KT 450 LL
FoGHE - FHPIRFEINTND BEEMERS — 07,2018, T aFasA4FY
Y —Z27FuY =7k, 2018),

A NIMTENTEHESND, I 2OEFIITENIZ2 250, 1 DIFEE LA
TDOERNOINEGT, ZNERIET HT2OOEMEETH S, & 1 DI, T4 I DRI
RHLETEHE L, HOND2MMARTET DEEETH D, FEO AR TORRIL, LFREFHT
TALEEHZ LV 1 #0153 Enoshh (HE) O EET HHEME L. £ Znbho
TiEEZTCEFET AN D S Mok (ER) OAzEETHEEE L ICHELT
Wb, IBIT, BEREFZNOHEZB VRS TARZRET 28R EHZ N H 5 (H ARRLREI
P FEE 2, 1993; NNEE, 1994),

- mERE

ERICHND A @i (FfE) 1%, @5, SOEMBLEEFR DN EET 5, —MKIZ,
HERLE R L, BEREICHOW D RO OME & pHRE NIRRT 5, mERIE
AERE LT (M) A BFRT% 10 AR D ©, BREREEF ICERAND, RS Cldim
D OfA B 72 UHEREIZ 3R] U kAP b9 5 £ TR iREST 2, P L7zikix, ©2Eic
o UCCTHNT A CRRL L, BEIN S E 5, G- @MT, MBI U CTRERR & DN TR
AR CERBEFICRIEEND, BEMSEER T, HORIH 25 &£ 3 Hiar h
Nosema bombycis DFRIMEEE AL T2, BEINE DB A 22D A A% RIS H O+ % 1%
ALTWRWNE I DNEH~DS00 TR (X23) A 2170, A8 LB RO % i)k
72 LTS (AAZERTE, 2002; #535,2010),

- HEEE

LRI 3 B OS HEE & PR, I~ DB EASE T, G - YRS
SV TR AR C & 2 B AMBIT CRET 5. B OB EOIRED T T,

3 1B ATV TEOENKK (1 HOMEkIC XV EINS i X () 2ROHTZ L,
¢ EIEREEE NREFEE LR LICBR, EIIBEEN, WEODRVHIENRIIND 2 L BE,
5 RIS D LRI R L, a2 RF ST, VA aDEEN LR, A I ORNHEREECTH
JEL, WA 2 ERPESED,
7
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BEDOREF~OREZ BRI L CEFREFTEZITO 2 LR TH D, %< OHER LRI
BFICIHFREG TR ATHEESEASNTEY . £< OBEBRZEDHERILFLFE & F
MLTWS (AAREARFE,2002), —J5 T, #MEILFEGEHICEBWTREFT 21T TV 54
RENDPEREDO R EROMRE 255 A S EAZFEFEE b AET 5 (H58,2010), &5
ZIE, A THER ) DILEREE £ TIT ) BEERBHFEET D (KBA®RASR, 2013),

EEFEE

4D S ER O A A LIRS, HEFAE LW RO EE B E L, KON

EBDOEEBF OB IRV TIrb TV 5, HEIIRENEA TREIEE DO/
FENE L, B RFELRBICLNE LT 2, HERIT 11~14 AMBREOFEET T, BF% ik
B, MR ZBRAGT D, HORERTO N A 22 BE L V), BRITAERE D, K6 (£51)
~BIEE (BFE. Cro2EL) 21795, EiEND 7~8 ARIRREE R - 7= UL (FR0 O i %
EUR LB 7T (HE) ZWAHEHE) 24T, Sfl 2 &2k 2 XA LTI AL, BUREHR I
M4 % (AAEART S, 2002),

B

R 7> 5 AR 2 T D ERITBCR A T O, HififShicEmz et e L TAERZIED
leod, FbE G, AT A RE BT, BT A) . RERREE, Bl (Lo A,
Mok (29 L) FOEOTRZED (HAEARTR, 2002),

(3) AEBEZFHROAERERFML
A BRI

A IFEREEEZTLERATHY | IS h—if—pk DR B ERE 48 TATERER 23]
% (K1), GITIFIRARGE & FERIRIP & 23 0 | IRIRIFOIRAE THIA 5, B b, A7
HETIC6EIOMEZITH, Mbtt, @ OB A = (WUIRE) TIE, 1 fghh~5 fingh i &
TIZ 4 BOBEEIT> THLRAEE 20 N THEIEY A 5, 7ok, BIRMER & BT
BRI L o TUISh BB % 3 BIR CRABRICAR 2560150 . Tivg —IRE & eSS, A
AEBEFENMAETTHHAIIE, CIRENEL D Z L3 TH D (AAEREE,2002; 11
M, 1954),

6 A aANFHENEDTZDD I T HERE,

THOIMNEE S TOWDIERMOL I 72 HDEND,

8 fDAREGIH L, BAEZZFAZT1IADRIITLITEREZ VD,
8
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(B %) Y | BR (B R

10~ 128 = > }
24°C Jz:)-’

Lnwd UA 2 ﬁﬁ]ﬁ
R & (2~3825T)

2 B (Bt 7%2)

3
1t i@ / . (3~4.'Eﬁgj4%)
% SR (Bt &)

ATERTS

: 'y YL
5 B % = (5~6H23C)
(6~8A22~23C) / 4 BR (Bt &)

Sl

1. BM4IDEER

HA ATHABIE N DB R Z 2 B CEMZTE T L, EHI22~3 AEO L@oP TRz L
THhE 725, BEBRF CIXRITHMA IND0, EEEEE R ET, 2O FE EHE T,
IRIEAD 10~15 HRREERGE®E ., R CRME) L. Mo Talih () L7225, 20
%, ABTAZRT D, A ARRITS 0B ERI ORI 500 BT DOINEFES, D%,
BAPTICE A TS D (B 5,2010), — XD CEFE OB LT ZIE, A aDIiX
RiIRT %,

IRARIN 0% —EHRILL BRI RAT L7221 25 CICiR#ET 500, & L < IFIEARIRINZ 25°C
PR IE, 9~12 FRE TS 2 (#H5,2010),

514 50, BEIRDDIMEETOBRED 16 HEREE, A ARl 1 BHH 72 D DOFEIIEN 480
., RIRIRZ 25CICB LT BIMET 2 £ TO R 12 ARRE L 2> T D (EBHOKES
JEPERIZR), 1998), o515 Hid, BRSO PMEE TO RS 16 AFRE, A ApH 1 Bb 7

O PRERMI, PESNEE AANEE CRESND &, K2 RRICHAEMEILT 2, ZORITEE L TADIKIRIC
—EBRHE ST D, B O 2T ML L2, N TEBARCENN 1 B % OfRE~DRTE (AIRHR
15) FONHPLETANIIMETE 2,

9
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0D OPEIIELAY 405 fE, KIRIFZ 25CICB L CTobiMbT 2 £ TOREN 12 BRE L 7n o
TW5,

B A aDFERE

Pl B 13 mm, B 1 mm, EX0.5mm < 5WVOEZWEHE T, AMINZEWIFET
BENLTHD (FR, 1995),

CHIHC B L72iEN 0 ogh B, a0 BE (D) e b E ). KR 3 mm~85mm,
BRI HAR (BARE 2 KB C& 2REOMIEL F T 2) NEAIZ6 @255, RITMEN
MfEEE LT Y, B, B & QRIS RA S D, MEiciE 3 st M, REERIZIE 4 %t
DI E 1 xf DR, 1 EORAND S,

c B WA RS TEREOIRIZA A TR 40 mm, A A TH 45 mm, IR (BARIE- &0 /i
LR AT D) BELAZ LET2H L, 2FBEE TEDIL, A RIS R A2 LY
KEW, i (K LNTZ) OffANRH D | A ADfA[IZA ALY K&, 72, I H 5,
AT EP KB L THD Z EHICI VM- Z T HIDBREZ LN TERNTZD,
Jaz VW THTT 5 2 & TREIT 5, (RAIZAAO L ONRE L, FO%mO X ) Btz 2
THI7UaLIFRRD,

BRSO A VIR OREE AR D IRIRDE ORI & bl o TR T 2 EIREY
TH D,

R OBITRFIC K DBk T, MR - A - SOV E03 e 5130, 288D ET
OOWENED EWi S 55, WOCITAGNRLNIR, RIS L > THEE - fL6 - EE - o
Wi ER B D, O K E SITFARD 20 mm, BAAHKY 30~35 mm (A ARZE R4, 2002;
It 5, 2010; #iH 5, 2009)

514 i, STHRERENEE T, BERUTA 2 THEA LA X TIEEER LRV, i a o
M T D, 515 Fid, ShilfR@EA @ T, BERUIMRE S bICEA L, TG TR~
B ThH D (BMKESBRERZ=R, 1998), 1516 ik, ShlufREr AT, BHEUTMEmE &
HIZEHEAL, MIXEATHEMAE TH LD, MIOERBEEEMRES 2, F 517 5%, Shiluke
DEAT, BRI S 2T 5, MIZEGA TR Ch 503, MICEREEENRES
5o MCI00 (. ShlfAeas BT, BERUIMERE L HIEET 5, MITZAATHNETH S

0 FINDMDASTATDY DI A =, EWOLHITRAD, BE (TID) LbF D,
WP L PR ST2ERY DI A 2T, ERISH L THIERREVOTERS RA DL, BELE BV,
10



R.OEREERENIRE D 2L b D,
7 ARIAT HERIRE D&M

5 WA=l AMICEECHLENTZAYMTHY, BREE TICBIT 24EERN 23T %e
WZRINLTEIFIEHE—OEM Th D & S TWD (£, 1995; 1A, 1998), 7=, 2z il
L7e A a2 g b OBENEEEO TR ALE AR O S I 1T D 0 A 7 DA i 0 i il & OV &
FRIE I NEP AN D U HUE S Te 0 A 2 24808 LT iR BR OFE R E DD T A 3 OES)
BRI, BRRRICHAEIN D20, AN TOAEFD RIS TRWE STV D

10 (WA D,2014; FH - &85, 2016) '%

DA VTR THFT SN, < OEERFTIE, 1~2 BOMRE
WEMHEHT D, WA B EBN SRV THRESCRY B (L x &)
IR HWBATWD (B 5, 2010) (X42),

BRI
AT T

15 X2 #HMECEMNXZRATEEICLLHEE

FBEREE T COWRE, B, [URFEORMFIIUTDO LB,
- WHEE

20 A IERE TH DO T ARRIZEFOKIRIZ L > TETFLUIRERE L 251250
T, —MRICAEFBERRITREA L 720 | BE - MENRLRD, A anEET HIREOFHIX
T~40CHLTH DN, EFRBEEN TE DIREIZ, BB 20~28CALOHFHATH D (1@ H,
1979; AARZE R4, 2002; #65JF5,2010), HEEDIO 1EHIE 28°C, 2L 27CE2 AR L
L. 3 HICA D & FRFIREIL 26~27CHARWE SN TWS, HEMO 4 O BB

25 (Z25CH AL L, 5L 23~25Cax AL T 5L shTng (k- BHREESIN

12 g1 A agh A OB OR AR R CIX. BEIEEREA (KR TBR L 7o TIRERS @O EY B O 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
SHE CTEEXENT, A~bMOKNRITERME CTHEIEN R o, T2, BHORICEE EHITHEL
TECEEED I A DWW TR OREEITED LR o T,

B A aDESLEERLOFREREEIY RO TUHRICT 2 &,

11
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ZEHT, 1995)

- SHEmE

TBEED 60%LL T EIRWIGG IR, SRR LB TREMEELE H 5, 90%LL E & @
BlE, FHRENEE LT 20, U1 aD@RiEELSCT,

R 20~28CALOFIPH TIL, WAL, 1~2 I TR BT 85~90% N4 TH V. #iHdd
ERITHENTINELY 4~5%RREMRLS 220, SETIX 70%RENEL T\ D,

o, miin Q7CLL) - KR Q0CELT)., BEOARR, KEXRFOARRR EDLEIL,
WEIIRONGTRRWE SR TS (fEH, 1979; H AR R4, 2002; #BH5,2010),

i s

X, WIS IR SR A D K0 16 BRI ORE & 8 KERE
WIED N, hHHRORBENRI O & ShTWb (|&H, 1979; #3:5,2010),

=
Tt
S
SR

4 fin~5 I CIX, IR 30CLL EIc/e o> 72541, B 0.1~0.5m OE X CHA L, K
BB E D A aDRiRE T T 20N H 5, Lo L, HERMIZI I 722 @i £ 72132 T
IRVNERY EEZ D TR Z R0 5 2 LITREN RS LB L TZOLEE L 2w (b,
2010),

A FABEINCBEZ A ILD T, hxMEipd 5, AT E O DO DOEHFIB SN

(B3R . BResDOAR EMEEL Z ENTELRGICEET L L, T TEBHZD THE
T %, BEEFE T, W 1 E5ICXE) 5N XKl & ZE0ERS L7 2 (E D 720 28

(%) (K3) Z VBB A Z ZICALETHAELE 2 HFIEN—KINTH D5 (B 5,2010),

X 3. E%EAE (EERR)
IHRBRICBATEYROHAaZELEEE, WA alEERIIHFIZHHAL, 1 REIC

18T DMz 5.
12
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BREZITMOBBE MM T 5720, B EZA T IEDHZ i3kl ELBEREZEND
T ST RIE, S A HERE L CREIMRAET 2 7o DIC iR T3R5 Tl il (BUR% T
WATREED L) SNDTD, P ORIZ BRI/ RN TN THIRT D, FaiElicisu
TIE, #H 120CH 5 60 CIZIREEIZ FIF T 5~6 FEE CLLBL XN D (H AT R T4, 2002)

H 514 5 KO 515 FiEE IR THRBTIRD HWITES THY . AR XIEE /JREZ
B O HOWTHE R T 2 FHIECHBRE CHE T 5 HES LRV (BAKES EER
=5, 1998)

N RN T AN

(A o, AAKICE 2 SN FEUIA TR ZEE L THE L, FELS O
MRRREHRELAHETHZ LTy, i, BESHKIE—UILAWNWZ ENmbENTND
(A AT RF4S, 2002; #FES, 2010),)

= SREUIHEORR

HA VIEHEAETEEAT O AN TH D, KR A AR FEINIT DR, A A A B sk OK
T LU A ARNTEAE L, MIEAENBIEAT D,

WH D OB OPLIT R, HOHORIC—FITEE D (F1%,1982), BHBIZA R - 42X
EBITRSZ LN TERWD, BTITTE D, A ARBREIE L2 E £, JEEAR 2k
GO T znEy (Rrva—) 28T 5L, AARRITMAICI > THET 0 E
YEFEHLTCAARBOMNBEZMY | RITTITINIT2E 2085 A AR > THNT
BT L, &RICESD (Kuwahara et al., 1984; Daimon et al., 2012), JE$ UL, 2R ITFR M
MfE g 27280, MEIIAFIC L VK 3 RERRE TA R & A R 2T (THIZ) /E¥), A ARk
BEPEINEHED BICE L & — IS 0SB NT THINZTT 5, 1 BEOFEIEUTE
BEEZ 500 THD UNRD, 1962; #5H 5, 2010), BN TORRBROEFHIMIL, BB
42 7~10 BT, b EWERKETIS A& omERH L (B E5, 2010),

T4 DI (/) ORIRME (IRF-2MRIRT 2 2080 1%, BISAEER & BRELER THRE

13
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T 5, [—fbteinfl] (XEREERICERR S LTIRIRT 2 A 59, (et iafEgds
(S S (IR AR OIRE LS 18X > THRURDEE T 2 IO IRIRIEAZE
b3 2 ShfdERE 2453, ZEPEaAEIT, (BT SRIFICRRR S FHRIRIN Z T e mfE CTh D, —1k
PER O AP SR IR, fEE SO, IFOIRIRAE, ERRIE e SI2 K-> T, bR %
NZBHNTHIET 5 Z ERARETH D (HARA AT, 2002; HIVAE, 2015)

2RI, REBD A ARBAFEIN U T2 REEREIA . NBHHR A 5 2 70 < Th, BREA %
FILE S TIREBEEBD D Z LN LN ML E TET 2 Z L i3hmd Th 70 (F L, 1969)
H1514 SlE T ke, F1 515 BE—EETH Y. EH 5 BIRIRINOEIIZIRIZ L > TAS
FICIHE S E D Z &N TE D (BMKER RPERE =R, 1998),

A TRREF AR & O AHENE

(7 U2 lhaaDB Bl ER]

HA 3 REROFREERICAERT 57 U it ko 5k s 720 28 KoYetikz
FFOoNn, BARIZEET S 7 U 2131 &7 < 27 KTH S (Yatsu, 1913; J1117,1923) HAFEY
T2, A 2 RO ER O SICAER LTS 7 U a L) 24 L (Yukuhiro,
2010), 5 F~1 FHEFOHEICH T, BEOHRREREZEMLIZbOR A2 THY
A ADWMIEFENR 7 T aThd B2 HNDH (Sasaki,1898; FH ik, 1988; {[JFAH. 1998; f1EF,
2010),

[(BETHEIND A LI U a b 2 EH]

RO A 2L 7 TR LT2E, IA 2DfE | A 2Dl 7 = v E T
END7UaADMELIIAZRFRETH Y . T4 2 OMEZFEINT 5, ZSHERE D RAE UL
INEFIZHY, 7T a4 TBEMIIIFFITERTH D 2 LBERINLTWD (HRE,
1988; {H[JEUAH, 1998; 15, 2010),

(A =2 & DOEIEDIRIF O A I BT o BRI R

FREEEX, 7V aEHOD A 3 L ORI OFEE 5120, B 1Lt
EPOEEEEETO, BUEDLBEENMTOIL TV D HIEC) D TRRATE - 7o il s\ VT £
LT T abhAankExREREICHONT, T hary RY T4 2 5D cytochrome C
oxidase subunit I (CODEInF (7 U =2 4,192 E{K L A =2 147 Ffs) Zffr L& 2 A, B

U H A aDIERFMEEE 5720, IR - R - OER7e E AR LR ICRGET S 2 L,
14
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D7 TalhAaDI hary R T4 AN LTZEBNIERD STV (Yukuhiro
etal.2012) Z LN ENT-

~ AR

(A 21X, BRSET CRMOB A Y 04 BB %2 MIFE 39RO R BTG &
FLTUVZRVY,)

N BEWEOEAN

(B A ZTHOWTIR, BHIRSM: F CRIFEO B Ay 04 B % NI T HEWE O
PEAEITHE STV 0,)

F ZOMOFER

[FAENTONT | R A IFOEAELYD S O RO FReME]

HA NCEFAETHERIWE UL, FEMEO DA 27 7= (Blepharipa zebina) . 7
U 2 N U= (Exoristasorbillans) . 714 =/ 27 I X = (Pediculoides ventricosus) 7>& %

(AAREARFR,2002), O, 77 a3ty KU (Exoristajaponica) . 1A =2/ 7
1 7 ST (Pales pavida) \Z X 5% HE0, "I LV, I~ FUSEH U AH ~NF
N7, AILVE, TUFT AT, AXANTH, 7T VHE BEICK ML IES
TS (Bl 45 BRI 1929; TR 5, 2014)

(A FRP UM AE T & D YL oD ml e ]

A TERT HWMEWE L LTI, 1A 2L MIKH 7 A /L A Bombyx mori
nucleopolyhedrovirus, 771 = HIfE Z M {K)H ¥ A /LA B. mori cypovirus, 7 A 2{rGEdkil,
% 7 A /LA B. mori infectious flacherie virus, 771 2 JREZHR 7 A /LA 1 il B. mori densovirus
type 1. 1A JREZHT T A /LA 28 B. mori densovirus type 2 ED T A )L AR HE X DA
‘P X X 9 A Beauveria bassiana, #kE X OB Nomuraearileyi, & X 9 JRE Metarhizium
anisopliae, =17 27 EIRE Aspergillus spp. 2 DSIRE ., FEETERALIF OIFJRE Enterococcus

15
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faecalis, A8 DIRIRE Bacillus thuringiensis % O, & L CHURL 1958 OIEIFEAR Nosema
bombycis FEOWILFHBZET b D (HARERTFE, 2002),

[FERGME T & % thapiEJe /L O T aEE]

SR aofla OESE, TGN SN IEFROFEWE IR L TUEZERHY . Zh
WL TRETHIA TORFENET NS (FRH, 1979),

2. EBLTHEBXAEMEORMECET LEHR

2T, marEiERAEE D A 2 (& Fibroin H, Bombyx mori) (GCS500, GCS508,
H1 515 5 X GCS500, H1 517 5 XGCS508) (LLF IAE R THMMA A =) Lvd,) DOFEH
DI DI AN GRS DWW TR D, TSI D | MR R E OMREE (C B L
T, R FEAEOSKBIZONTRHET 5,

AR R A 2 OfEHIE, BBR T (7 ARV V) O—2>TH D piggyBac
\Z K BBIETEAEE W, piggyBac L, A Z7 27 %X 7 U/ (Trichoplusia ni, B H
M FavH) OFEMITN-368 [IZHKT 28K FCTHY, DNA ETUIY Hanzy
ANV TH2HEZFA LT, A2 RERETEEFEANIHNLN TS (Cary et
al., 1989; Handler, 2002) , piggyBac %, ¥ABREFR B T7Y 2 DO RIGRINZER E 7o it %
Ffo> T\ 5, piggyBac DESBIEFE MBI T D &, Z OEEBIER D RKIRECS N R 200126
A LTl L, U1v STz piggyBac WWEES / LHIZT X KA SND (K 4),
7212 L. ZDOFFE Tl piggyBac BIRMNOHBLT HEEBBEROBEIZL T, 7/ Lhoft
DA LT D Kbz 35’ 5, % 2T, piggyBac WA LIcE x5
ARDBMEL 72D,

A NZEMNGEIE T H B AT D7D, piggyBac Z#E LT 2 EEOT 7 A N
MAGDETHND (K 5), —Dld, BEHERELEFORDYIZ, BALLWANEEET
AL RF—7FAI RT, &9 DI, piggyBac DERIGELHID 5> HD 1 D& KIF S
BIeANNR=TFTAI R ThH D, BEMREMET 5~V 3—T7F 2 I RiE, A HORNGER
FIDKEBLTWDT2H, ENAEKIII A 25 ) AFICHEASAT, FRFICEA L K F—7
Z A RRORIGEINERE N IR ATV LT A 257 LAFITHAIED Z &R T
x5,

16



R IBEF R IBEFI
8518 & T piggyBac <M skeEzazs | >

yﬁﬁ"iiﬁ“ﬁttﬂ&ﬁ L TE&R

'-llll
”‘
’0
4
anmun®

X 4. EFBEF piggyBac DEE

<[ EBEREET | >

TR FpiggyBac - KIGELS 1 DERKRE

- BRBRELRTORE
- BREEFOEA

o .

| BEET (P EBERART
FFr—F523 K ALIK—TFSRE R

. o
......................................................................
. wse

FEALEEROLEREMERIITDT / LA~DEA
2R =R mﬂ%ﬁ%ﬁw%ﬁ
T
RIGBECLFIAS 1 DI IFEDT

- 2 DOKIHEI &
."'lu!!!?!!q. B L TER
HEBET. xDND.

\ HA425 ) LADEA J

Moy ALt ROBKTRY Y~
Simgmny  SAummy Sl

X5 EEFRBADASAIDELE

5

RFP—FTFZAI REANWNR—=TTAI RENDA TEATHIZIE. 2O T AI RER
WA IZRFINTHRIENT D HEE D, ZHICEK Y ~ =TT 2 Kb fitie &
10 NI-EsBEERZEOME C, BREIE T80 A 247 7 AR AS D, BEIEN L= @R F

17



T —MOMBATZ TN Z O BWBIR T 2R OZ & L0 b L, IR 171272 2 A58/ %
FITZOMANEE 5 &, HEALZKROMROFIZ, Bis THBRZEENEC D, —FH, ~
NR—=T" T ZI RARIEN A e F CIEEE L2no T, BAENEAL THIESHE 2 5
WZL7eRoT M1 272 VICEEND D FOEMBNBD LI oSl LT, &

5 [ZiXkbivd, ZORER, ZEMIZ HIBIE 2R OB A A a2 EH 32 2 &0
T& %,

(1) BtEERICBEIT D1FH

10 4 HEREOEBREROHNR

KF—F523F
AR T A 2 DRI A BT e B O R R E R Ok 2% 112
T, E72. MROBEER 610, HAGEE T ORI % BITE 10 107
15
£1 FF—TS5RI FOBRERE. HE. 1

AR YA X | HRKRUBERE

WE 747 uAf HEBETHRBRAIEY b (K Fibroin H BB TEBR Y 1)

Fibroin Hpromoter (7 4 712 | 50kb | A 2k 7 s 7uAf > H HBRTOT 0T
A v H#HBZ T rE—X —H—, 74704 HEEGFNEIT D%
—) HARRAR TOE Fibroin H Bi5 1 DE5 %
ET % (Kojima et al., 2007),

W& Fibroin H (BWiEs1 | 1.8kb HA a7 470 HEEEFDOI B, 7

ThANETZ7 17T uA H Vo vBIOT I XL T 50 LE
HBT) Za— RT55EBOIFFTNTE, VI UB

T I v EEICELT X B &
a— RTHAMEEFICERLZLD (BIF
10), 7% I U OMEHMNEENEIZ 72 % 58T
X0 AEROYAaEEZmEOL B2 NS (E
19),

Fibroin HpolyA (7 4 7 v A | 08kb | A afhik7 s 7 A H $H#EETFOF—
Y H#EBEETFY—Ir—4 X—H—, HEKEEEZHET D (Kojima et al,
—) 2007) ,

18



EHENT N ERIETF (—V—BETF) BBEVEY N T2y V3 VEF

AB779767 D—3Hp)

3xP3 promoter

0.2 kb

IRCOBBFREOEZODIZATHIZAK S
7RSI THD 3xP3 &, ¥ avavda
v /3% (Drosophila melanogaster) HIRELT =
7B NTE hsp70 B O T 0T —Z —THE
HIEETvE—%—, BEFOIRTOIRE %
HHET 2 (Berghammer et al., 1999; Thomas et al.,
2002),

EGFP (S8Rl tade e 2 o

TR T)

0.7 kb

AU Z % (dequoreavictoria) HKDUER
FREOESEH R ERIET (VT rr Ty U
Yang et al., 1996) , Bfn 1AL % 77 A = 2P
Ll D~—h—EE LTHWS, Bt
Bifse L 7= 3xP3 promoter DfFj& & Hbow T, &
B2 T A 2 DR TRAER R aE & v
X278 (EGFP) Z3HLT 5,

SV40 polyA (SV40 % — 3 %
— X —)

0.3 kb

VI 7 A LA 40 (Simian virus 40) 7/ A
KDH—Ix—4—, BEEREEEZHEST D,

T (727 &'y a  FEE ABT13995 D—E)

piggyBac R

1.1 kb

A 77 %X TN (Trichoplusia ni) K D#EL
B 1 piggyBac DRk (Cary et al., 1989),
A Tl ) DA~DFFEAIZES LT, piggyBac #58
fi% % OGRS & LTE<,

piggyBac L

0.7 kb

A7 7%X U (T ni) HROERR T
piggyBac DAL (Cary etal., 1989), 714 =
7 ) BA~DOFENEE LT, piggyBac a5 ESE D
RAELS & L CE<,

SBRREEIR (BT ZTA 25 ) ARITIXFEEL R

pUC ori

0.7 kb

KWGE (Escherichia coli) WD 77 A I K
ColEl DHEHRIBALAN, AT T X I F& RGE T

19




THET 270D TH D | AL FHH# 2
AAADT ) DTN S 220,

AmpR 09kb | PUAEMET v VY kT DitEEE T, A
7T AI FaRORIBEZEKT 272D D/
FITh Y, AKBIETHBI A 2D 7 LI
A SRRV,

I HEREOS L, ARICEESNTOLEVESICTOVNTIE. KB A/ JTENTEY
SRIMEICEEBERITEAL,

Mspl 13746
Mspl 13504 Mspl 48
Mspl 13394 Mspl 82
Mspl 12889 Mspl 13327 E%- P U o2 B0 - EE
Mspl 12699 “Mspl 13293 <
Mspl 12673
Mspl 12526 . Mspl 1950
: Mspl 2104
| Mspl 2161
Mspl 12037 pUC ori EiRaE iogvBac R Mspl 2246
Mool 194 FA NN Ak piagy e Mspl 2401
sp o Mspl 2411
2P
- Mspl 2451
Il Mspl 2514
piggyBac L || I - Mspl 2574
Mspl 11076 l Rh—BErRmner]
Mspl 11027 | Mspl 3105
Mspl 10777 SV40 polyA
pBac[3xP3-GFPafm]_FibHmod
Fibroin H polyA 14199 bp
(Gt Wag o)
Mspl 4235
Mspl 4323
Mspl 4354
Mspl 4761
RT-PCR §iH —
ERZ Fibroin H BETEREzV| Mspl 5080

e Fibroin H
Fibroin H promoter
Mspl 8712

Mspl 8572
Mspl 5560

Mspl 6866

Mspl 7127

5 6. ®ZE Fibroin H BZFEAIZALVz 75 X = K pBac[3xP3-EGFPafm]_FibHmod D #&i&
BREROBERURBEEICOVTIEER 1258, ¥ N JU A4 E—2 a3 VvATO—T0
HERVEGFRADREMZHRT 50D RT-PCR D&HEZEZRT

YR AL ETICE DNTBRA K 7 18T, £ 77 858K 1 piggyBac % pUCI1S
10 IZFEA LTS 7z p3EL2 (Cary et al, 1989) 1T, FkaHtX X7 ERBE v b
(3xP3-EGFP) % ANT % & & HIZ, piggyBac BB RBEL T O —H &2 rE L T
pBac[3xP3-EGFPafim]% {E#. L 7= (Horn and Wimmer, 2000), Z#UZ, k&7 4 7oA v

20



H 885 7B > b (&ZE Fibroin H B 1580t ) %A L T pBac[3xP3-
EGFPafm] FibHmod % {E$ L 7=,

s I~
D B D, D

HE R Fibroin HEfEFRIDt

v—h—BETFERItw | e EE Fibroin HEETRIRhZw |

pBac[3xP3-EGFPafm]_FibHmod

o 1

T

J e
D
| puc1g I
1B iﬁﬁmmﬁf

i}:ﬁﬁi‘)ﬁﬁ?
SV40 plyA D

5 7. ™% Fibroin H&EFDEAIZHW:=T5 X = K pBac[3xP3-EGFPafm]_FibHmod M g &4
A&

E#@E?prggysac

NIVIN—=FFZI KR

10 KF—7"7 A X RD piggyBac R & piggyBac L 1T S £i= AL Z A 2477 7 Az
AT D10, BEEROBENNE LD (K5), ZOEBER LG T 57201
~LN—T"F 23 R pHA3PIG Z{ER L C, R/ —7" 7 XA RERETHA 2IUTEA LT,
Z D= T AR pHA3PIG ORER K ORERKZESRE DR A K 2 1R, F7o, HAER
FlZ RS 1112, MO % X4 8 (27”7 (Tamura ef al., 2000),

15

£2 ~NIIR—TFZE FpHAIPIG DERBRE . BK, HEE
ERRER YAX | ERROBHEE

A3 promoter GIfRE 7 7 F> | 0.7kb | 1A ik OMIIE T 7 T A3 Bis D71
Bl 7 uE—2—) T—F—, A CERTFERBRIEL 2

21



LR Tx% (Mounier and Prudhomme, 1991)

piggyBac transposase 18kb | A Z %X TN (T ni) HEKOEBK T
(piggyBac Wrfs 3R B 51) piggyBac DYLFEEESE (Cary et al., 1989) , piggyBac

D 2 OORIFESN OB N I- 8 A8 0 H
LT, o> DNA HZH AT HHERE 2 FF o,

piggyBac R L1kb | A4 727 %X 07U (T ni) HROEBIK T
piggyBac DARIELS (Cary etal.,1989), 5114 =
) B~OIFEANICES L C., piggyBac SrfsBESR O
ARARELS & LCE<,

AmpR 09kb | FiEWE T 2V kT DittE s 1. A
TITAI RERORBREZEET L1200
FITHY, KBIEFHBZ A 25 ) AT
A IR,

pUC ori 0.7kb | KIGHE (E. coli) HIRDTF A3 R ColEl D
BUBRLAS, AT T A I RERKIGHE Y CHIET 2
O DB TH Y | ABAn TR T A 27 )
LHNZIFFRA SRV,

A3 promoter

pHA3PIG
6160 bp

piggyBac transposase

PCRD EiE

piggyBac R

X 8. AJ/R—TS5 X I K pHA3PIG D#EiE
5 BHEROBARXRUBEEIZOVLWTIER2ZSB, NULIA—TS X FORFHEZHERT L0
M PCR DEEETRT .

7 HERER OREE
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O HE5EMOBRER OHRE

[4ZE Fibroin H &5+ ])

HIYBIR T Td D8 Fibroin H BAn 13, BRMEDMEH AR S 7 N2 I U ROBAIZLY
EXROYPENEZEOL LA AME LT, IAadik7 s 7nA Ly HEBETFOI L, 7
Vo rBLOT =02 T5E LESIZ 2— R HEEOIZETXTE, 7Y v
BLOINVZ I VBEFIZELT I /B2 a2 — R 5 5B FICEBRL TS (5
W10, 19), & Fibroin H W85 1-% %83 585 THAZ I A 2 DS/ A408 Tl
BHEREE > TVD Z LMW TE 21E0 BRI OIEBAR FHEB R T A = (B Rk
JE1.54d5 ) U THIK 72072 (iR 1.35d0 B 19),

T4 7 uA Ly HEIE, BREMERT D FERMMEY X0 ETh D, SEBAT LER
FITIE, 74 7 uA » H$EBIEFORBLHE T 5 _LiRiEED 5. mRNA ~DEE 25 11
SHLE—I X —F—E G FREEE TCOREEZHNTWS (Takiyaetal., 1990; Kojima et
al., 2007) ,

T4 7 maAr HEITHA LT X 2 BESND, BEROT LT s L0 X B
EHTDHNE I, T LIVF T —H~_—2Z (Food Allergy Research and Resource Program
Database (FARRP) . ver.20, http://www.allergenonline.org/) (2%} L C EfEDREIfEZ 0.1 & LT
FASTA BB HAT o7& 2 A, BEMT LA b 8 7 R/ iRik e ¢—d 2 EHIT789
BT,

ZoOHEBIEy ME, BEOFORIREL(LIEDHEEITA L TR,

(@SSRS i PR E B ()

AR AR R0 A = OB E, Bk s~ 37 'E (BGFP, 7 v 7 v 7 4h)
DIRTORBAFIM LT,

~— N —"Cb DUERR AN X LRI EIE, AT T T (Aequoreavictoria, FIRENY)
- & Kedfl) Bkokktsity L THhY | B FHB~—T—& L TEE < v
LbITWD,

3xP3 rE—H—t, RTOBLEFRADZOICATIICER S NHERSTH D
3xP3 12, ¥4 v a vy a v (Drosophila melanogaster) MKDEN o v 7 X LR J g
hsp70 Bl O 7 nE—HX — %A L TELNTZ, 20 3xP3 7' rE—X —(3fkx B RO

15 7o) O KRS ZFDTHAL, KR 450m T0.0568H5HD 1T =—/LLEDS
nTns,
23
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HIRSCHEIRICB W TEIE T2 3BLSE 5 (Shengetal., 1997; Thomas et al., 2002) , 7233, 3xP3
TaE—HF —OIEHIZIFE Y 3 v 7 I L AFHEIFIAETH S,

SVA0 #— F—H —(X, VI TV UA A 407 ) AHEDH — I F—H —T, mRNA ~
DG ZAE LS5,

WERE A Z R BN, BEROT LV v CHEBEOT R BRI EETHNE D
M, T LIV T — A ~X— A (Food Allergy Research and Resource Program Database (FARRP) .
ver. 20, http://www.allergenonline.org/) (ZxF L C EfEDOMfE% 0.1 & LT FASTA 5 %17 >
e ZAh, BT L& 8T X ik At T— 8 HBANTERD b T,

ZORBI Ty ME, BEOFONEHRAE LS HHBAEITA L TR,

[~—7F 23 K]

NR=TF A ROERIZH T - TE, 2 DORGERSND 5 HD 1 DEHIBRL T, A
SHCROMRIE T 7 F v A3 BInFOT v —F =% AL, ZHUTED, A =Dl
W C piggyBac BrEREFE N BL L, [RIFRFICIEA L7z R —7F A X RO piggyBac KUl s D
M2 BRI TR A 2D ) AHITHA SN D, —T7, ~A—=TF T 2 FAKITR
IELSN & 1 DKL TWAHTD, BA 2Dl ) AFITHEASNDS Z En7n (K9),

(2) X7 Z—IZEATHER

A HHKROHE

AL THAH 2 T A 2 DVERIZ W= 2 — T KME Escherichia coli A3 D pUC18 T
HD,

HEf% N 1 piggyBac % pUCIS IZHiA LT p3EL.2 3355 (Caryetal, 1989; X17), K
—7"Z A X K pBac[3xP3-EGFPafm] FibHmod (%, p3E1.2 \Zhktamt e o /7 GBI ¥
I~ & & Fibroin H I 73BNy AL THRLNAZ (K7),

K —FF A RO 2 DOEREIK T piggyBac KIGHLFI L O O & & ek 2 7 A =
B DA T D720, 2 ORBES AR L CHA 24 ) 2 AT S piggyBac i
R A2 MEd D~ 8—7F 2 I K pHA3PIG ZH\W\ T\ % (Tamura et al., 2000; [X 8),
pHA3PIG |THINE T 7 F > A3 BinF7 1T — % — D)X T piggyBac bl 2 B H S &
DM, RIGEHIO—2>%Z RIBPIETWDHT2H, THLEKII A 27 7 LI A IS RN
(X'5),

=S
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O 7 ¥ —DEELE R CHE IR

pUCI18 DI FEHUE 2,686 bp, HEFEELHNIXT 7 & v 2 3 &5 L08752 5,

pUCI18 |ZHER K 1 piggyBac %4 N L7z p3E1.2 OEHALIL 5,958 bp, LRSI, BIHS 10
=B,

K —7Z X X K pBac[3xP3-EGFPafm]_FibHmod MD¥iF%ki 14,199 bp, HHEs 1D
EEHNEBIR 10 2 51,

~LN—T"F 2 3 R pHA3PIG OHEHAEE 6,160 bp, HEEEELFIIIRIT 11 22,

@ FREDOHEELHETIHERFIND 2HBEIL. T DOME

pUCI8 (TIE, MM TR ¥ — %2 T HBEORK~— I — &L LT, 7o) Ui
HERATLBIZFREENDHDOD, KB FMHMBA A 20T 7 APIZZ ORI TFIE
BAIN TR,

p3E1.2 1213, piggyBac $af 4 FE 8 An 1 M OV ORI D R EREL S 2> & 72 D RSN 1- piggyBac
DEERNEEND, RF—77 A K pBac[3xP3-EGFPafm]_FibHmod (2351 Ti, p3EL.2 7
5 piggyBac Wb R B T RE SN TN D,

AL R—TFF Z 2 R pHA3PIG (21X, A a2 O TOBIG R A ET HHIE T 7
FUAZ BT RE—F— & EO FIRICHER SV piggyBac W RE R B T B ENLD
(M 8), B H 7> TiL, 2 DOKRMEIND 5 B 1 S&EIFR LT, A = HROMAE
TIF A3 B OTae—F—%fHA LTz, ZHIZEY ., I A adfifasd T piggyBac i
BRI BB L, FFFZIEA L R —7"7 2 X RO piggyBac KimBlF ORI & 5 HBIE
BFBIIA DT ) APITFHASND, —F, ~"—T7 T 23 FEKIIRmELSNZ 1 DK
HLTWDID, A aDF 7 ARITHASND Z &R (K5),

@ N7 Z—Dpgett - RREOFER Malutt - WREZE T 55213 OEERICHE
T HHER

AT B —OARYEE - BRI,

(3) BinTHHZ EME ORBTTIE

A BENCBASNIZREERDOHE

R —77 A3 R pBac[3xP3-EGFPafm]_FibHmod T HE5E40R DORERL SR DAL E K V7
A ONZHIBREEFR IS K A EIWRAAL 2 X 6 12T, 2 DD piggyBac KimlLFIDOIZ, ik~
25
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— W —"Tdo 5 EGFP B DRIt~ N &, BBIE T CTh DHUE Fibroin H 3851 D¥E
Bty FBEAINTWD,
R B —~DHL G O A G IEOBE S &K T I12RT,

0 EENICBAINTEERBROB AL

K —7"Z A X K pBac[3xP3-EGFPafm] FIbHmod (X 6) % ~/L/3—=>7"3 2 I K pHA3PIG
(B18) & & HIT=kIN (B) ~BEAEATHZ ETBAL (M9), ~NW/X—TF T AR
1% piggyBac D 2 SDORIGEHID H H 1 DE KRB LTWAEZOIZ, TNHENDA 27 ) L
FUCHEB T2 2 L1370, 7T A X REEASNIZRO T O LGRS T piggyBac s
FER DB TG A 27 7 DA SN D & ZDORO M CRAR T/ 2
A aZBKTDHZENTED (K9),

SeliaH sz FiboinH H

FFr—J35Z3F

EBBREET

AWIS—TSRE R

pBac[3xP3-EGFPafm]_FibHmod pHA3PIG

SEALBIRPOETE 2 BRRIITDY / LADIEA
h4 a8 F\iﬁﬁﬁ%io)%ﬁ

T (i )bl i
2 SOFRIHEIIE
»"'IBDBBM;_ L o B

HA A LA K
KIWEFIA 1 SEHEDT
"s QQ-DD' " EBeT. &bhs.

@Eﬁ%@%ﬁ j

Clrgmmy 4y
(BRTOREBEN)

EALEROER (G) TRYY—=2T

9. KEGFHBEA DA IDERAE

N BEFHEBREHEOBROZE

O BBIEBAIhI-EEDREDTE

RF—77 Z 3 K pBac[3xP3-EGFPafm] FibHmod & ~/L/3X—7"Z 2 I K pHA3PIG % B
HEASNTZZREIRNA O LS (Goy K9 KUY 10) ZphE CHRE L, WHKRRE 21T
S TN ST, Bn FHM X EERITIR Tkt ¥ NV BE2 BT 52 L b | FEL
HEAT ST IR SO EBEMEE CRIZR L. IR ChkEHE 87 B2 3881 L T D IR A 8k
L7z,

26



th514 5

BALTHA — (“io

BEUHRICLH AL U=/ B GCS500,

?

| RO | GCS500,

* A W) 2 KR S B BRI I *GCS500,

T IR I TSR/

(% 3 &) ¢
GCS500,
*GCS5005

+
ol
——
ol
g

|
| ¢
[HHB15E X GCS500],
- GCS500,

+
()]
—
(]
il

| ?
*[H151 58 X GCS500],

6CS508, 5158 6CS500;
| |
| N
l *[EEB1HE X GCS500]; l O SUkZR
| SRIFEHERE ! | SRIFEHERE !
e | !
e

CS508, | 5175 1 GCS500,
|

______________________________________

10. KEGFHBANDA IDERRBELHAES
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&3 EMSHREZEFTMI
(HRESEIR 10 5 H])

ABRTE B
HALZE D2 EMN
(Y AEHT)

A~ —D5ETF (PCR)

IR DI ELIRAE
(RT-PCR)

(SDS-PAGE)

A PR R
(S O IRE)
(PEIR%D)

(3 b=E)

(S HuIHD)

(e =)

(i 72)

CIZEN)

(Hi % d6 LV SR DReME)
(Bh BLo>{ 7))
(PESRATEN)
HEWEOREAME

IBRERIFHRNEICAVERIR

A AL TR

[Hh 515 5 X GCS5001; GCS5005 GCS500¢
2010 2012 2012

O O

O

fiil B HARE R B IR

AR TH H

HAL&EE T OR
TE M

(B AT
NN — DB F
(PCR)

R DIRBLRAE
(RT-PCR)

(SDS-PAGE)
AR R
(ShHh ok E)

[FR 515 5 X GCS500]; [FF 515 5 X GCS500], [Hr 515 5 X GCS50015
2012 2014 2015

O

28



(PEINED)
(L)
(%h sh D)
(& =)
(e 0)

CIEE

(B R BLOAAR DR
)

(Shho178))
(PEINATHD)
HEWEOEAN

AR TH H

A BRAERY e
(Sh I OIRHE)
(PEIN%R)
()

(%h s A )
(B =2)
CEY

(e Je8 )

(i % B LA R D FF
)

(Bh oA 7))
(PEIRATED)
HEWEOEAN

BRI H

A B R
CYUENESE )

O
O
O
O
O
O
O
O
O
Bl F A LA B AR
GCS500;; GCS5081, [H1 515 B X GCS500];, [F1 517 B X GCS508]1»
2019 2019 2019 2019
O O O O
O O O O
O O O O
O O O O
i B AR A B AR
[GCS500];5 [H 515 B X GCS500];5
2022 2022
O O
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@ FF—7FRI FIZBWT piggyBac iIBBR BN REL TWNWDZ L DRER

ERL L 7= R —7"7 2 2 K pBac[3xP3-EGFPafm] FibHmod (23T piggyBac 550
FEBIGTFPEELTORNT L&, Y%7 T X3 FOBERSIFFTIC L VR LT,

@ FF—FIFRIPEBITIESHBBEYANRYT ) LOBHF OHE

ERL 7= K —77 A2 X N pBac[3xP3-EGFPafm] FibHmod (23T, #xf4IK 1 piggyBac
DY a—=27 OiEFE T, AcNPV (dutographa california nucleopolyhedrovirus) %"/ A IZH
kT2 FPEIsT (2K 642bp) O 5" T/ (340bp) & lef9 HEin T (225K 1,548 bp) D 5
M (469bp) 235%-> TV D, WIFNOEI A b piggyBac RushcS OIMNZH Y . T A =
T LHNZIIFA S LR,

@ ~NVR—TFF I ROEEM

GCS500s AR DR THHHE X 74 = (B 10, £ 3) O 5 lnsh OB R MR S L7
77 5 DNA 88l L L C, ISR ER O % PCRIZ L Y HE L7-, PCR IZHW-
TIA ~— LHET DR OALE & M 8 1R, BRI GCS5005 HAR DB T-HL# 2.
AA 3D ) I DNA 725 piggyBac BB EAR T ORI o7z (IR 12),

ZDZEMNL, KBLETHBEZI I A IZIEAINNN—T T A ROFEHINEGF L T2z
ERHERTE T,

® AMSREEZETMCLELRBEREZNET 5L TICHV DN ZREDOBROER

B THZ A 20X, 1A - BB (B - RIS 12\ TH 514 S~
BTFEAIC LR UTe, RISk E a0 2~ R 2%k U, B RGBT 2R %N
FifE GCS500 Z FEH] L, BIEE TPIA TOfFE IR L OULARAEUZ L RFEAHMER L T\ D
7o, [T 515 5 XGCS500]6 2 AR L H BB s+ & AEIZFRD L 9 1258k L GCS508 %
fEH L. BEE T PIA TOfBHR LUK AEUZ & 0 R &R L T\ D, SRidEN &
L TIiE, GCS500 & H 515 BO— AR TH H[F 515 5 XGCS500], F7=iF. GCS508 &
1517 5 & O—RAZHEFRETH H[H 517 5 X GCS508] 2T %, BRFGEZX 10 12, Bk
A Fht L7z &2 2K 3 1R,

(4) MIEANIZBA LIcBBROFERER Y EERRIC X S TWERBLO L EMS
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A4 BASNEBROBRMPFET BRI —K

BAR T Z 77 A = (GCS500) & IEBIn A A = (F151475) LD F REE24
Bl LC. WIS B, CONEEAR S ROBRTOREENIC IV RAE Lz L 2 A, BiEERE
EPEMEAR 3 IS L 722 & D BASHIBE G I3 Ek Fic 1 a e —ffASh T
WD LT L7 (BR 13),

o BAIN-EBROGRY OEEMRICRT 2BEEDRENE

BASNEERBROERY N ZENNARESND Z L2 HET D720, KBz
A 2 OEFDO WA QIR TR T A 22O T, 5 W ORI S 7 A
DNA ZHitH L, Vo TV A= a & Tol2b 2 A, KBTI A ah
SITTNTRICYA XD B 1 KREZJHRHSNZZ &6 BALLLER I A =
7 DREMNHERF STV D LT L7 (BIR 14),

¥, A 3l AT, piggyBac BB S HIEM A FFOBBIEE L = — N3 586 1
DAFEITHE S TO2RY,

N BASNIEBROBEY OREGE R OB CORERROL EME

BASNIEBROERY )G BBE TP ZEMICRBELESND Z 2R T 572D, K
AR TR X 7 A 2 OB DO AR OFEREAR TR X 7 A 222N T, S nsh L OFE R IR D
542 RNA Z it LT, 2 Fibroin H BAx 7 Z#i i1 9% RT-PCR 2177 & A, D&
(A 2 B AR CRRRE IR T EM A S 4, — 7 FER S M2 A TRt & e
Mol Z D, KRBLEMEBZ A 2BV CTHBLE DB LZENICEEA L TWDHZ L
PR CE e (BN 15), F7o. Bk EIOL 2 RV BIZ K D IROFR AN
HRTHLLRELTHRIALTNDZ LR LTWD, B WEho%E 7 + 7u A HEH
Z N EORITNEND 7 4 7 a A HEEEZ /X7 B DD 200 530 1 F2EE T - 72 (3l
s 16),

(5) BIEFHAHEZ AEWME ORI K ORI DOHIEI T Th b DRE R O

BIRIA TR LYo T E AP =2 a2k 0, KT T A 2 08D
AR CRIGE DY I FNERD Z LR TE D, IFRETHBZ A 2 TEFICT T T
NBRELENIRDST2Z 852 ugD57 ) ADNA ZHNWSLZ LICL 0 EERL, o,
B ZOIEEEOB AT ) DY ot TV XA B — a3 R E 0, FEEs -z
R & XBIL T, RBIE TR A 22T 52 ENAEETH 5,

31



10

15

20

25

30

(6) BEXIIBEEOBTA2H0HFELEDOEL OHE
A4 BASNT-EBOBREYOFEIIC L 5 SN AP T AR

ABE TR T A 2 TIE, AROREHEEEOLZEEHE LT, HEAINTZHE
Fibroin H 85 1%, 7 47 1A v HEET7 72T —F—Ofl# F TR OB T
HWEXE D, FEASHI-WE FibroinH 7 VX7 BIINEED 7 4 7oAV HEHESET D
Zenb, ZOENBIEFERORBLR A T A 2 TWE Fibroin H % X7 B &2 &
TR EFEAT D,

¥/, BHi~—H—L LT, 3xP3 7 uE—F —OHlHl F CWERGEAR L I ED
BIAFZRBRIELHZ LICL0, IBoshd, il BB OR TGOt 2 £ L S5,

%5 Fibroin H # /37 BIL, xR B THY | thomEA I D K o el
EHEEZAL TN b, BEOR SR Z LI ELEELZ AL TNt Z X
bID, iz, WEMRAENS VXV BELENS VNI ETHY | hOWEEZEESED
RO BRERIEEE AL T RN Lnd | EEORORBREZE LS HHELHF LT
RNEEZHBND,

B AR UHEREORIC OV T, BE TR Y A 2 LEEORT 5 0E%E LD
L ORI

AFREEH N OVERE LA 2 R T 5 72010, BE CRICFEE T 8 ME LT, 9
AR TR 2 A 2 RME[F 515 58 s TR X 1 A 2 RFE[GCS500] & DR HMEFE T H[H
515 5 X GCS500]1 & . FEBInT-#AHL 2 A 2 RH[HF 515 B]&[H 514 FEORHFETH S
[ 515 5 XH1 514 SUTHONWT, BEEZMA - ik L7z (X 11), Sl ORE, & O
JEE., S, S ofTE), EIMTEN R OPEIREOFRAEICI VT, HEY (115 3
) &2 ANTHEIENC, HZEW (4.5 2FETHE Lz, TRLUSOFEEICB N TIX, 2
AEIETHE Lic, FHEIE, EHBH LB 2 8o 705 % L L, flffl sz
il L CREMIC S L7z,

HEEH-T-EEHI HEEH—T-HEEH
| #5155 x GCS500 | <:> | #5155 x 5145 |

e

X 11. £EHPH - FEZMEFEZERT 20K

32
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(7238, RBETHBLX A 2ETTIZ 3 ISR OAREE TOMHERIZ OV TOEY
ZRRMERBRMI L /e S TR Y | B HRREOKREZZIT T D, AEITIFO SMEN D
MEBRERTB 2N Z 7= D — BT OHMEi 21T 9 72, MREEAF X EER 2 a9 5, ]

NZ T, @\ DA 2 (GCS5001,, GCS50812. [ 515 5 X GCS500] 12, [ 517 &
X GCS508] 12) & FEMInTHAHLZ A = (514 B, #1515 B, 516 B, #1517 5, [F
515 %5 X H 514 5], [ 517 B X 516 5% O[H 137 5 X3 146 5]) OAEPRFH) K OVERE
FHRE A AFSEIC 1T D58 “FMEH% L L CHI S =S T CHE LT, BRERE1T
o7 AR 3D . PEINEL. bR, ShgIr, Emss. @i K& OVE E O ClT, 2l
D= FEBETHEE L, lgktg & Ui, Bl 4 a0 4 74 & BRI 8T
W6 RiE (1514 95, F1515 %5, #1516 5. H1517 &, [ 515 5 XH1 514 5], [H517 &
X516 5] KON BEHERFETHDH[H 137 5 X 3K 146 5% H e,

GCS500 5145
th515%% X GCS500 | | iS5 s X s 145 |
GCS508 Hos16%
15175 X GCS508 | § H s17 X sies |
H 1375 X %1467 |

12. HEZH - ERFPHFEZ LR T 52 EMHBROMR

S HITIE, FRBEREE X E COH RS & LT, 34ERM, R GE8 R SRUEIR
wARPATE 2 — GET7RD), BEREFZOTER & FRRICHVRIES ORBEE %) 5 sk Tk
BEFZ L FRROFIETEHE LT, hROAEBFLTE, MasBRT 286k EEMAELR
(AR 32)

© RO

(S k]

—RERBRRE . B TR X A = : GCS500 K OVH 515 5 X GCS500] DFA
A OEEM OO OERANAREZFHE LI- L 25, 2 WA G T2 DA 21X
AR FARIA R T A = J 0 RE DN < CRERHAIZRA BRSO bz (S 17,P<0.001),
Z O OWHI TIIFF FRRAEEZTRD b o fe BIR 17, P>0.1),
33
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ENEERES B B s A A = GCS500, GCS508, [H 515 B X GCS500] . [F 517 &

X GCS508] D&

B2 DA aOSNBROEREITHIE L TV, fE I8 LB n iz
HA AT XTORFEOHROKE ZF, BB B A 3 L KREREWVIZR O
Nl

(e - R - fifa)

==
=

— ARG B A = GCS500 KON 515 B X GCS500] DIFe

WHZ M OES (ME) LOMEE BEGR A RWZM7Z T OES (MEE) 2T 57
W, RBIE IR A 2 EIEBE BRI A O THEEZ S ICFHII L2 2 A,
G REE S AR AR T A 3 DT RMERE L BT/ E L HEHERIRAEZENRD
iz (IR 18, P<0.001),

M, AREE R A A T bR E R DIFRIE BRI A 2 b A TH D, MFIT
EHH BN TH D,

BN R B s 2 A = GCS500, GCS508, [H 515 5 X GCS500] . [H 517 &

X GCS508] DHHE

W E Tl
BB TR A 2RO O B [H 515 5 XGCS500] MM S b IC—F K E iz R
U723, FERB TR 0 A 2R L B Lo & 2 A H 514 B0 516 75 & 13k &
ICHEZEDNRBO LIV, hoRkt &1L, S BICTHEEDRD LR T,
- GCS508 3 b o & BARVMEZ R L, [H 514 5 X H 515 5]72 8 4 R L O TIIHE
ZENTRD BT, 514 S50 516 5 L OB T, #EfEE ICHEETRD bR
Mmoo,
+ GCS500 3 X OH 517 B xGCSS08)IZ DWW TIL, 1 514 B0 517 5 & O LL#EE T, i
L BITHBEETRD bNieh o,
XY, BB A DA a0 ZOFKANTH S LE 2 b GBIR31),

i g FE T

BRI A 2RO S B GCS508 DA MEME & HIC—FK< . FEd s TR H %
A ADETORFOMEFFHFRAEZTRO bivie GIR 31D,

-+ GCS500, [ 515 %5 XGCS500] . [ 517 5 X GCSSO8NTBW Tk, MMt HIcHEZE
RO HLAT-DIE[A 137 5 XK 146 F]DHTH -7z,

B2 E Y| IR TR D A 2 O RERZOFHHN TH L EE 260 (R 31),
34
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Wi AT, AR TAHIZ D A 2 bR E R D IR TR A I A 2 b A TH D, WIFIE
ELLLEMTH D,

ARG OBEERE L TAR S TS RRIERICE 5 & B EOK/IMED 0.85g,

BRAEN 2.44g TH Y | MEEITE/IMED 9.7cg (0.097g) . FHKAEAD 63.4cg (0.634g) TH
D, Fio. ZAREARME LT, WE g, WIEE 100cg (1g) B2 2 RMOIME SN TND
(gt - LA, 1980)

ARBARTHAHLZ T A 2 OFERFER Tl WEOF/IMED, GCS508 D 1.29+0.28g (EHMHE
HREUEF ) T, RAEA[H 515 B X GCS500]0 2.01+0.21g Th -7z, A@infHHz H
A AOREIT, K< EBRBUIGTHEH I, AMSHREORELRITTZLohniBE2 b
HIFRR TR A 2 OBBEOFHANIZA-TERY | MELNEZ 2 b,

Wil B DWW CIE, f/IME2Y GCS508 D 0.24+0.06g Tl RME[H 515 5 X GCS500]7
0.37+0.05g ThH 5, AT Z T A aofiEEIL, E<EREBRLECHEASh, £P%
FRIED B L RIEFT Z L DRWEZZ LN LIFRE B A 2 OB BEOHHPFNICA
S>THL, MERNEEZ LN,

(iR - Qetatk]

K

— KRB R BT A 2 L GCS500 & OH 515 £ X GCS500] DFE

Wi AR (IS AR 0 A =T 1.35d, B R 1A 2T 154d TH Y, A&
(LA 2 T A DT L R FRIRABZEPRD bz (I 19, P<0.01), E4RD
SREZIIAE SRR 1A 2T 514 g/d, FFEIEFHEZ 1A 2 T489 g/d TH Y | A
TAAHLZ T A DTN S%m < . HAHFRIRAEEZENRRD bz (BR 19, P<0.01), 4%
DT, BEOMENP S WA EZE L O T EOMEICRD L 5 1Tk Lz B TR
T2, AEIOFHANCHNTZ 27 d DAR T, AR 1 ARE 720 Ok O ARBUIAEIE T
KM Z 1A 2T 20.0 R, IEBEETHBI A ATIISAKTHY, REBETHHBEZTA 2D
D 14%% N2 LIl D, > T, KRB IR A 3O RARDOBEN W E LT
B, RESR I ARYTZY TIHHREMES 2D EEZXBND,

AROYEMEIZHONTIE, =X I U FRE 7T ELLTRE LESATH, Al
THAMZ A DT DIEBE TR Z 7 A 2T T LA oMK, VRS EE ST
7= (BlR 19, EH5HEH P<0.01),

16 £ 2 $0fEAb U 22 [ b DO JEFESCA B 70 TS T 72 Lra*b* A Z2 M O, L*1X, W
F L., 100 DRSS O A O, 0 T2 KBS L, a2 52 2lc W4
LR DOEEIZ 2 b,

35



10

15

20

25

30

35

IBINEREREE R B s 2 A = GCS500, GCS508, [H 515 5 X GCS500] | [H 517 &

X GCS508] DHHE

BINERBR T, MR, QeEarEidaR -~ T,

® AFORME

U6 - Sh i ]

— RS B A = GCS500 K O[T 515 B X GCS500] DHA

SHEIND 5 HHRMPFHET 2FIE TH LIS EZTE L L 2 A, KBs iz T
A 21X 91.2%, BB TR T A 21T 96.6% & 72 V) | FAHFEHIR A B TR O IR -
7= (B 20, P=10.053),

S & UC, W bsh BICRAI OB Z AT > T D | IFERBRAAIC o THaE A 15 1k
LETOMMZRELTZL ZA, AATIE, KBBEFHBLZ DA 21X 263 B, FFEE
Bz A4 215266 B, AATIE, KB FHBZ DA 212257 B, @B B A =
13260 BHTHY, ML HICARBB B A 20N 03 B> Bl 21, A A
TP<00l, #ATP=0.012), 22k, REFHMZ T A 2 L OFEBIR B 7 A =213
WP G FEREREEATV, JF - Sl - i - RO R B AR D,

ABn TR 2 7 A 2E, KR & 72 2 IEBIn TR 2 1 A = L ARE, I HREL &
AT ZDHBINCER L TRET D, 2k, MBITERELHUKbITDRV,

IBINERBRAE R S AR X U A = © GCS500, GCSS508, [H 515 5-XGCS500] , [H 517 &
X GCS508] D% £

[H 517 5 X GCS508)DHH LG DY 70.2% & HIK< . 2 TOIEBRIRTHAHLZ T A 2 %/Hk
& DHHTREHFIIR B EAENRD biLle, —F ., W EAEMED - 72 GCS508(#F 1k
WETT.2H29.8%NZDOWTIE, H 514 5D WIH 515 5 & AEAITRD bihroTz,
Z DM OEIE TR T A 2 RN O TUE, FEEIR TR X T A 2RO R b L ME &
RVMEDFRIEZ R L, IEE G2 7 A a0 MERZOHFANTH D L B2 bhiz (3
w31,

B IEIZ OV T, GCS508 23 22.2 H, GCS500, [ 515 %5 X GCS500] . [H 517 & X
GCS508]73232 HCH Y, IEBIn AL 1A 2 XV 1~2 Bl EBWMEAIZH -7 (3]
w31,

®  AfFRES
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(]

—RERBRRE R B TR X A = : GCS500 K OVH 515 5 X GCS500] DHE

4 RS RO RN ORI ZNED E TICE S TR OEIE TH L EME L LD & AT
KL X 77 A 278 97.5%, FEBIB TR Z 1A 273 96.6% ThH o7, WTIUTBNTHIRFT
FECTHEEITOTNTHY | 2 5B TR AEZITRO benro Tz (B 22,
P=0.88),

IENERBRAE R s A X U A =2 GCS500, GCS508. [H 515 5 X GCS500] . [H 517 %=
X GCS5081DHA

A LT TR A 0 A 2 RO T, b mWVE MR Z R L7 RHIEL GCS500(E i
H192.5%) T2 7228, £ DEITIEMASE THUR X 7 A 2RO THe b WV E IR E R LTz
RFETHDH[H 517 5 x 516 B[ H 137 5 x X 146 5] (B #i%:96.5%) L ¥ LKL DT
bolz R 31),

@ EBRES

(S oBB)E]

W b sh BB 28 & LT~ 57260, 48 10 em O W7o iz gh di 4 30
ST OEVNT 30 0RICHO B OFEREZEHI L2 & Z A, GCS500 & [H 517 5 X GCS508]
IFFEBAR TR X 0 A =2 LR L THEZEDRD DL o 7o i, [H 515 %5 XGCS500] &
GCS508 1%, Lhfextge & SR BENERES  o 72 (AR 23, P<0.01), [FRERIZ, 2 lingh
H72 10 BT OEVT 60 3% ICHOLA D DOFRBEZFHII L72 & 2 A, GCS500 134 BT 5%
FEEEEANEL D o 72725, GCS508. [F 515 5 X GCS500] . [ 517 B X GCS508]i%. i nT-#i
Bz A 2L L THEEENRD bR (BIR23),

5 s i ClE, SRS BENT DHIPH A i 2720, 4 18 ecm OMIEOFEO HLLNT 5 i
iz 1 EETOBEE, 12 BB TTONED S O ZFH L=, [F 515 5 XGCS500]D
FENE 2.9 em, BB PRI Z DA 2OFEE 2.9 em Eeo T, FAHENRAEEITGED
bivignodz (iR 24, P=0.97),

® HhERRK

[ZEDREK - PEDRT 2 ifH]
— RGBSR B TR X A = : GCS500 K OVH 515 5 X GCS500] DHE
A AR BHY 7 0 OFEIIE A LT 572 PR 18 em OFEORO LT, REH D
A AR B A 1 BT D 24 WE[EE W CREIIEA SR A L 7o, AR TR X 0 A =2 D)1 531
37
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&, FEBAR TR Z T A 2 DOFHIT 736 H & 72> T, ARBIR TR A 2D RV
a7 A BEENRO bive (IR 25, P<0.001),

A AR FEINT 2 FH A i 5 72 FEIIROFEIC S DE T, FEAM T b ]
EF>DOHLNE OEREZFHH L7z, P2 18cm O E TEIE LGN b - 7-72, ik
DVFHEZE BT 2 LT TERD S0, HEEO A 2 el Uz & 2 A, Aln Az 7 A
o L IEBB TR T A 2 & TREIRT 2 HHICHE AN A B2ITR O b e o (B
26, P=0.085),

BN R B s 2 A = GCS500, GCS508, [H 515 & X GCS500] . [ 517 &

X GCS508] D&

PEIRELIZ DUV T, GCS500 723 564.0 il & fix &2 0o 728, FEEAn /M A T A = & Lk L
el 2 A, 516 5H 517 5, W 517 B X H 516 B IdAEENREO bR o T, F
ISR PEIIEL DN D 727 o T2 GCS508 13, Y 514 B0 515 57 & LITAEAENRD &
U, [F 515 5 xGCS500]°[H 517 5 xGCSS08 IOV TIEFHA L 729 R T DI s
A A AFRMEEAEEITHO biLerole GIER31),

ag

® B - KR - NIRE

— RGBS
BN ERER A G
X GCS508] D%

AR TR Z T A 2 OB R THH X A 2 O RPE DEEIT & bz 4B TH -T2,
Fo. BlaTHEBZ A 2L, FEEEFHERZ A aFLE2 LB 2 EARIRIFZ EA T,
D Z Lind | NIURAR/VE > OFIIFEEEIC DWW T, BRIz 1 = &IREIn 7l
Bz 1A 2L OMITEWNT R NWEB X b,

{5 FHIHA 2 T1 4 =+ GCS500 K O[H 515 =5 X GCS500] D
faAf-#AH 2 1A =2 1 GCS500, GCS508, [H1 515 5 X GCS500] . [ 517 &

S
B
S
B

@ ZUakoORMEOTREME

— WA 72 A R FE D MiRR A AR L C PR B OVBESS IR R il 2 o 2 — (a8 L 7= PR
fAHXENZIBNT, 7V aORAZE SO EEORICHEZRET D70 E—ED
RMEBG I FEE 255 U oD, KB T2 A 2 DFH—MFEEHEONFICIH> T 4 nshh
2> 6 i OINHE £ TOABFRIZIBN T, RBa P2 T A 2 LIFRIRFHIRZ 1 A 2 01T
HROAEFTEORELZ L L 2RO A 2L 7 U aD M gEEEz Ul Tom iHaE L (Bl
7w 32),

a) S OfE
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BREFZ OB EMICB W CARBR TR T A 2 RO BROIEEE TR A 2D
AT DRI A SR IRA T 2729, 2016 42 7 H 225 2018 4F 9 H T CRIMHRE (Ko
WD X)) ORREEETE KB 3T 8 [8] (1 [E] &7 V) B AR 7R 2 7 A =2 2,800~9,950 5,
o n #2722 3,056~9,958 §H) . 2016 4E 7 H 75 2018 £4E 9 HIT/H T TREE IRA 4
Hifit o 2 — (BEBRATHET) ([CB8WT 7E (1 EHZ 0 FEEE 2 HOAF Clis iz
A4 = 5,888~11,967 58, IS FHEHLZ A = 5,864~11,965 §H) O HLigai A4 F2hi L 72

(ol 32 [RRAHIED

WP ORRBEERE KEICB W TH, AERTHIZ A =35 RO FEE TR % 7 A
2 & ORI TITENRFEIC W TRBEDE TR DT SRR AE O BREES & X <1, Eai
D HRP R FRIIN TR o T BlEEIT, RBIEFHEBA A 2T 1 HH Y fFEEK
2,800~-9,950 B 9 B 0~4 HH (0~0.04%) . B THLHE 2 0 A = THIHE 4 3,056~9,958 BH
DB O~28 (0~0.02%) Th-o7e (BlR32 [FHR] A (1) ,p65). £/, BREFLL
THi & TERCT 2 A1 GARH) O EE BRI T RO > T BT, ABS B
A 2T O0~25H (0~0.03%) ., FEBETHHX A 2T 0~4 80 (0~0.1%) Th-o7= (B
32 [FEH] A (1) ,p65),

[FIRRIC . BESS RAR BN & o & — OB & X E Tl S BRI TR - 72
A, AT, 1 -1 BH7 0 ARBRE TR B A = Ol R IX T E L 4,774
~5986 BHDO O H 0 FH (0%) . AEAB T X 77 A = O A= pE BRI CfHE % 16,836~
24,000 BHD 5 H 0~1 84 (0~0.006%) . B FHHILZ 1A =T 5,674~5,984 BHD 5 5 0~
138 (0~0.02%) Toh otz (BEs32 [FEER] B (1) ,p74), Fiz, A&EHIIL, AEE T
Bz A 2 TOHE, TR T A 2T 0~1 88 (0~002%) Th -7 (s 32 [FEE]
B (1) ,p74).

WTNOEE S, FEREGN TRODPSTEHRITET DD TOHTHY, Zhb, ZHELX L
2B EDIEEFIE LI ENTERFNEZEEZ N, BB, TRTORRICBWVT,
ABE R Z T A 2 R OB TR X A a P EFEOIMTE VD L 9 2 Bi5 I35
O LRI,

Flo, A aGEPEFE LD 1 EDRW 3 BIORKOZICIHI/R D, Wb D —IRAE N
AL LREZME L L 24, B OMRBER T XEIZ IV Tk, Al sk 1 =
T 1 [El & 72 0 il B4 2,800~9,950 BHD H H 0~870 B (0~14%) . FEEI TRz A 2 C
Rl B4 3,056~9,958 HHD 9 B 0~317 5H (0~5.2%) Toh-o7= BIR32 [#HE] A (1) ,p65).
SIRBERFHICE N -T-DIX 2017 7 A THY . ZNLSD 2016~2018 4ED 7 [BIO R F A
BRCIE, ABBS TR X 1 A4 27T 0~58H (0~0.2%) . FEEIZTHAHLZ 14 =T 0~19 58 (0
~0.6%) Th o7, 2017 4 7 AIIARBE FHELZ T A 2 ROIERIE Bz A 20l b
bb ZRENEL L pole, ZOEBEHIL. 3#EOKDY OE (3 EIEOBKORTOREE) (2
A 2 % [EHEA B X E A L TR Y, 2O HOERPRHCE -T2 (35.8C), /2. D
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BAHG, PUEMRET LT 4 B2 T2 mBOEIEMEL . #RAD 2 BZIZ/R>T 4 o0

MZEZHBLTND Z 20D, 3Ok TREIO UG ZE 1L T 2R N R &7z &

%o S O IR BEARCETE ORI R L C ZIRBEARE LT D2 ™Mb T
BY (@R, 1969), ZOEBEYORNN ZIREOREICHEEL-LEZOND, IHIT
WS B XN D225 DIEER DA 153 T BB BB E LTV D IGATIC L - TEIRIZT
ORHSTZAREMERH D . ZOTOICARBLETHEBA A 2 LIFBER TR A 2 LT
CIRBEORERIGEONELZ O LB LN, 2, ZOMBEMIT, MERK L @K
DENIEPABR TR Z T A 2 ROFERBETHBZ A 20855 k< koTBY (3
w32 [FEER] A (2) ,p67). FREEEE XA Z ORI EREOFZETEZORDOETNRE
IZeoTe B2 b, 2B, WTNLOLAED, IROBAEITITEL o7 2 e, R
WCZIRENPREAEL TH, BENTREBE BRI DA 2ORKRNAE L D A[REEITXE DT
BneEEzond BlE32 [FER] A 3) ,p7l).

BERS IR R Fifh o 2 — OB B X E BV TR 1] - 1 EH 7o ) Al s Rz 0 A
2 D L AR X CRI B R 4,774~5,986 BHD 9 B 0~80 FH (0~1.3%) . A5 F-HHHEZ
A = DL PE A RBRIX T B $16,836~24,000 55D 9 © 058, IEEfn Tl 2 71 A =2 C 5,674
~5984 BHD 5 H 0~21 5 (0~0.35%) Th-o7= (BIR32 [FHFE] B (1) ,p74). 2018 47

I ARBE TR DA 2 R OIERBE T DA a0 b 66 ZIRENSRAE LT, B
B OIREMARE L CZRENBELLTARLZIENMONTEY (EHR. 1969) .
Z OFE L A FICIZERIRD 37CEBZ D72 EFIEIC RS RIRDE N2 2 L b, =R
BWHRRETHERC R oToZx b, £/, RO Tb) WOERM THERLHL91T, Z
OFE YN, 2 TR LI BIR OB DM O F BN N TR H 2 K OFEE G
THUBZ DA 2D L H 5B KIBICEL 22> TEHY BIEE32 BRI B () ,p77). BEERE
WL TEBRRREThHoT=Z LD, 7272 L, RN IR U FREE R X o C i F el &
Fhts L7 e Z v X BB RSRAFEN A 2 (HC-Sirius, Bombyx mori) M OV Oxth
DIFEAR A Z T A 3 TIE, W2 TERK L 7R OB GIXRRRITE > 72 b OO ZIRAT
FLAERAE Lol L d | FBRIFENZIREORAEICE 2 5 8B3ME OB
M RICE > TRR SRR H D, B, WTNOHRE S, RO AEITITES ) o
2B ARUIC ZIRENSFEAL TH, BENTARER IR A 2 ORCR A T 5 A6
ixEboTRWEEZEZ D BlIR32 [FHR] B 3) ,psl).

¥, R ORREEEE X T O TR ICHETENIC Y U a i MRAT D AR
DT FEIOEFEE EERH B BN AN 2 B TS L CIRs L7223, R
WO IREER S X CIXFEFERER 1 [MdH7e0, 7V aoghbiiy 0~2 81, 7V I OfH 0~5
i, WTINHEEDORIEEL E LI LIAENTWDDORRO LN, 7 U a2 AL
ZEd otz BN 32 [RER] A (1), p65),

BERSIRACR Bl v # — O RHER B X E Cix, fERB 1 E -1 EH7e, 77 a0ghh

40



10

15

20

25

30

35

S 0~8 BH, 7 U ADREN 0~T fil, WTFIHEHEDREL L HIZRHIATN TN D DR
BNTZIED, 7T aADRHEN 0~3 FHIFE L TV D DR S0, EEIOEEDHAY
DOREIZZ U aDp BB HAY LTWRNWZ L3R L TR, REL LLICHELIAENE
W2 DPME L2 DO TH D EE 2 Bz B 32 [FR] B (1) ,p74), AfERBRICH W
TUX FAEENTHROD 2727 U a O b=, AL T R TZE OB TR ML L TV DA,
BEREFZESOMBEENTIRICZ VaOansI b Lz LTH, 252 T 5RO
BRIZIIIA TR LN RNID I A 2D ERZRT D LBV, £ 7
—fABENTHA TIDAARRE 7 TaDFAFRERPLRE LIZE LTYH, fAEENTEI
FTRHITET, EFSNINOFE LB HEEIMIMTAERTT 22 LT LS
R HALIR,

b) DR

Bk o EEERE KB CRE Shic 4 g iz onTid, ShhMloRZICEE A EIEL
THAED B/ o7 ZAT, M LABTENICENC, MAEDLE 2T DOEMRTHD
W (ESL) KHBREB L TRANOREL, ZOEEFEFENTHMAELE D LIREIT-
77

AR O BRI B X H ClX, MEELE 220 0RMBTH HHEOH T ETEK LT-D
(3. AREARFHHIA T A 2T 1 Bl 720 FHF K 2,800~9,950 HHD 5 5 1,577~8,238 4 (46.6
~82.8%) . FEEAnFHMAZ T A = THIFH 3,056~9,958 BHD 5 © 1,552~8,564 FH (47.3~
83.0%) Th-o7o (BIE32 [H#E] A 2) ,p67). —Ji. HEDO FITHBENEL THZEST-
DX, AREAZ R T A =T 46~3,001 51 (1.4~30.3%) . FEEAS LA T A =T 13~
2,938 5 (0.4~29.6%) . RINDHEZIEEL TV DHEREZB- THEO LTS R > Tz
Eo DI, ABInFHHEZ T1A4 2T 0~19 8 (0~0.3%). @I A 2T 0~7
B (0~0.07%) Th o7 GBIR32 [FHR] A (2) ,p67), RO FIZ# B BANRHI L) -
DX, 20185 AL 7THTHY ., KB THIZ A 2 L OIEBIsFHHLX 71 A =2 TlA]
CHAZ R LIZZ EnD, A I PREIT 2> THEICEBTOIICHE LI-EER KL L kD
RefE] 23 B3R A ORIZ 72 > TWTC, FEICH R A B TR NOCORN o 2 LB 2 b, 72
B.EIBETOBRENST- A4 aBE T LT, BFORICBEIEME KT 25508200
T BETIEZOLIITLTWD D, R ORRBEGRTE R CTIIE F Lo A 2 ofdis:
PELTWDHTD, ENLE T T EENRZ L BN H 5,

RS RACR BN v # —DOIRHEEFR B XTI, HEND%E F L iz R L TR
R BIIFRICE L, AB AR OLYRIIFEET 2 L0 ) FIETHAZELE TR Y | FEO I
R LT DIE 1 IE - 1 7o ) AR TR X 7 A 2 CRIE L 4,774~5,986 BHD H 5 516
~5,439 58 (8.6~91.2%). FEBInHAHLZ 1A =T 5,674~5,984 GHD H H 2,805~5,358 HH
(46.9~92.4%) Toh-o7- (32 [FEER] B ) ,p77), O EICHEE-T-D1E, KEls

41



10

15

20

25

30

35

TAAMLZ T A 2 THIFBIE TR A =2 TH 050 (0%) Th-o7- BlR32 [F5R]B (),
p77) . FROFIZFHBTERL S IZEIGDMEN > 72D1% 2018 4E 7 HTH Y, A HFICIZRIEN
37CHEBZ D7 EPHFEIC e < KRB E < . FHEORTE TO/EHIZI LT L TR O
T S 220> T AR R RRHC BB TR 1A 2 TEL, 7S, TANTABET 3%, L
NTHETOSWIIELIZ ENEELIELDOEEZDND,

T, IS FROBRICE W T, fBERN TG TR D A 2 b IR s TR 7
AIBREADBELDL LR T o7,

c) fBERE

FBERIIED 7 U Ok 72 EORBEREIZIX, DA aORENERY | B RIEN TN S
DB Y5 R 23 P U TN T A i S E U D AR D D728, I A I pli s 4
FAlRER WM Z BB L TR £ 30 BU EIZ 4 mm BULTOMTE S, MERICEAT
FRIE A LIRS 2 Z LI ko T, A 2D RELERDZ Z L LTS, ZDd, T
OB RIE O ANEACAE O R 2R T 5720, B RE O S DRARSLEFRILE R
L7z,

PR EEE O PRBEA B X Clx, fBEREOFR B ED D OWHI AT A BT EE F I Lo -
o OBIE, ANBR A Z A 2T 1 [EdH 720 fEFEE 2,800~9,950 SHD 5 B 0~21 8H (0
~0.3%) . FEBE TR A 2 TREEK 3,056~9,958 THD 9 B 0~15 BH (0~0.2%) Th
o7 B 32 [FER] A @) ,p71), ZOHFIZiE, Shhb Ron-o7208, WInbAEBRE
DHECLTEY, WElELZ LN TEDIREO LD TR ST,

Fio, EO%, FBERELZHECTES T30 HERETEE LN, 7 HOHERBRO% TE
LY 6, BB TR T A 2ORBEXOMO T T, IHL Lo H HiE 1 A% R X
N2 EN 1 EL, RRO—FHPERAINTZZEN 1 B0, WThoOEEL 7 TValk
DRZHETFBD oo B 32 [RER] A @) L, p7l),

IS AR BT v # — O REER B Xl ClL, S8 RIEL fE RICHET 2R Ls=

EQ, R CRBEREA DT S L L L, YHHREICEBREO T O 7 U DA 1
ARTOMGR LT A, BRODo7-kElE, 1\ - 1 EH7= 0 ABIE T A 2 CEHEEEK
4,774~5,986 LD 9 H 0~23 B (0~0.4%) , FEEInFHAHA X A =T 5,674~5984 BHD 5 b
0~20FH (0~0.4%) TH YV, gk, ECFEKRS ZO T, KBis IR T A 22T 0~33 81
(0~0.6%) . FEBIETHABLZ 14 2T 1~20 88 (0.02~0.3%) Th-o7= (HE32 [F#ER] B
(4) ,p8l),

FTo, VHRIZ L D NELORRE 2GR 2720, BNC, FFEEIBFHELZ T A 2 Os)
A A B R IS B RIICIRA S O fIc X 2 RIEERB A 0 L7z, BRmiciz, 7 v
DFZ 2 kg FTITRAFR LD L # 2.5 kg 12 4 #nghth 200 BHAZBA S V256, 7 VDK 2
kg TR FELOIELH 2 kg 125 Wghh 20 BHZIBASHIZIGE, 7 VO 2 kg £720%
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BAFELDOEE L # 2kg I2H 10 HEZBASELEEEITONWT, A 2 ORTELOFLE % #eid
L7, Wduvh S BSop | e S2I BRI SR S U CTAEFEIRIZRD b ive o7,

d) £E=4V 7

AP K OVERS IR R BT o 2 — OFRBEA B IXE (£ 402741 2,100 m?, 1,700 m?) @
Ml 4 HEFC, HA a7 Va7 anE®y (Rra—L) 238l T572nE
N7 T A6 Hinb 12 A E THBRNCRE L. 7 7 aDA AR 24 L T, Rl
WA 2L OEERDOFELTRAE LT,

SRR Tl 2016 420D 00 3 4E[#ICRE 239 B, BES RARELAir 2 > % — Tl 2016 20
5O 3ERMTRE 688 BANMHME S (BIR 32 [HEHR] A (5) ,p72. B (5) ,p83),
ZORER, RBIEFHBZ A 2ITHEAS Ve EGFP R IZHRT D fktaat 2 IR
WZRFOERIZ 0B TH Y | BB TMREZ T L CTH ., EGFP BI5 T2 A 3 D EAEIT M &
Niehotz (iR 32 [#R] A (5) ,p72. B (5) ,p83),

PLEiCE Y, IEBEE T A IR TR B DA 2y T a bR ET 58
DNEE DALV EB 2 BT,

Fio, I, FERGH LR L, BABYO/EEZ RN THA IO X ARBRNBEFIHA
CTe L E LB AT o TR LT D & B0 TH 5,

1) EETOHA A RREADOAREMEICOWTIL, MERNTHREAAE U Z &1dk
VEABEREIZONWTH M TES TEE LD MLBELL7= 352 81280,
77U a b ORI o (R 29, 30),

2) BB X DHROAEEIEIC OV TR, I A 3D 4 g 500 §E & S s H 800
FERATEHELIZEZA, TRTERRBRICHE SNV THREBEPEL D Z &7
<L AAADAARLH 200 BHAZBAMNCEWZSES, TVHEICEIOKB LT T
ERGWENDZ LR EICI VT RTHREE L (TARD,2014),

3) RICHA ZDAARERE T T aDA AR BOBRIHIRZRNEL, A 2D AR
i AR B N TN E N T B RIEN THEIF L7 LThH, A ad R
AT E ST MAATE T, ST BT/ L ROFEFHICEIIT 5 2 &
5. FRDIHEIIN DRI D Z & 2ME L T, EBEICESOFMD S 2m
DOHUE A HEE R OFALS) R 2,964 BH % & & | D% OEFTEZIT 7208, Fht
FCRE LRELZERL TAT LRI BIE IR - 72 (Komoto et al.,
2016; Rl 8),

35 ® JWEME
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HA A MOEWIT L THEMEEZAT 2 &V ) MEIERY, £, KBn FH#E D
A APPEET HUZE Fibroin H B BB ITMHEY > 7 HE L THRET 20D TH D, FilsME
EHTDHLIFBRALNR, o, KBS AR ) A a PRPEAT 2 BRI AEE S R
JEPREEEAETDHE VO WME LR, LIe o T, Kl FHHZ T A a3 Emic
xtUTRIRMEZ A 5 rIettidrn e Z 2 b,

©® FHEWHEOEAM

BB REZ BIMIRERE LG EIC, € 2ICE ENLKBEEFHIRA T A a DI
MW\ CHBLE B2 DAREMERH D0 E 2, 7 ay a U —0RFE - AFICH 2 B A
Licd ZAh, KBIETHBX A 2 LIEBIR T T A 2 L OMICEITRES bhvkho
7= (IS 27), [AERIC, TEEMAEMICEZ DI DWW THRE LI L 2 A, ABIS i
ZHA 2L IR TR A 2 L OMICHBE TR benoT- (BIEE28),

AT THAH 2 T A 2 N FEAT 5 U Fibroin H % > R 7 81X, iy v VB THDH 7
A7 HEHZ NI EO—HOT I BRI EZRE LD THY | &2 L7sRkIC
DOWT, BEROF®EY X7 BERLOT X BESNEGT 5008 50, 2021 O Toxin
and Toxin Target Database (http:/www.t3db.org/) T FASTA MR Z{To7-& 2 A, BEFODO A
2 ™G EBPOBINIERD biieinoTo, £lo BRI T Ly s SHEBIOT X BERE
T DHME D NE, 2021 HF£OT LV 25— 4 ~_—2A (Food Allergy Research and
Resource Program Database (FARRP) . ver. 20, http://www.allergenonline.org/) (Zxf L C FASTA
MBEEIT-IZEZ A, BT LV > LHUOESNTED e h -1,

F 7o, WERREEIL Y R B2 BT FRA B L SROERERER
THENRIETHY, AEME TH D & OWEITRV, EBRICKH LIEEZEZ 32 8
ZE LTSN TE O, @RAEMTOREFEBZEZRAOX v FATRISNA TN D,
B ws o7 B EFLOT X RS2 AT 550 E 9 0>, 2021 4£0 Toxin and Toxin
Target Database (http://www.t3db.org/) T FASTA B &#{T-o7c & A, BEHOERY /N7
B LBEPOBSNTRO b e dole, o BEROT LA LEUOT X BRI AT
BHINE D DE 2021 DT LV T — 2 ~X—Z (Food Allergy Research and Resource Program
Database (FARRP). ver. 20, http://www.allergenonline.org/) (2%t L C FASTA MR %1772 &
A, BEmT L s s P ORSNITERD i o T,

AHFEICBWCEHBEREZ FET D, VA 2O ZROBRS 2ELTND Z &G, il
BEREICGEENTREIMNFEEINDIBEB B I A 2IMOTLETH DL EEZ LN,
FTHEBMME R HRET 2 2 LI X DA EWEORBIIAEE SN2,
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N BETHBI A2 LBEEORTIHEZ LOE L OFBRIDOFE

AR TFAEI 2 T A RIS BB R At 2 RV B R BB T2 2 L n, BHE
L0, FEEFHBZ A 2 L DOXBNIES T D, £z, IR 14 IR LIzt 7
VEAR—Ta kv, FEREE B A 2 & KA L T, ABE B A aDffi A
SNTEBIE T A REER SRR ORAIT 2 2 L3 ATRETH 2,

3. EBLaTHEBXAMEOFEMASCET LE®R

A T Om Gl R ORE I TiE 2 A e T D 10 OB 2R 32 2 &
W @B EEFICH T DRMIAELZEE L TAEBRBFORELIT) 2L ZAME LT,
FREES B XE T 2 5hh (ELHMEROINEZT) OfF. WOALE, RE. i,
ATEACALEE K OV NS 2 BT 21782179 b D ThH 5,

(1) FERAFEONAE

Offe 5 ALBEBR 461 DINOLRAE | TR X O L, @5 R O FFE I LIER 2 SO E T) .
O DAPE, @SR ORI ORE | E, ANECABE L OBEFL RO b@ F TITATRES
HAT %,

(2) FEHFOHE

MREEER S X OFTER « KRS IXHRkb L 1E2

K
1 af

B Xl D4R [ENSIHFZEBRRIE N R - B PEER IR AT stHME Bz b
A R A X[
EFHZEMME  AGRA NS OE3I H31 HET

Bea B ] 75 DX IR PN D fik D PN BN TE 60 2 THAREER 5 X I D St i P A Mo OVSe A BRBE (Bl 1)
DERBY LT D,

I e ] 75 1] D A

1. RICBFDEMEEAET LI L,
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2.

(1) FagEN~DOFIEDSIAY ZhIET 5720, Bz 1 a2 z[FEEEL CHET 5
72D OBARTHMEZ 7 A 2 BEFEXE (LT [FREEFREXE] Svo,) A2 HY BH
LrHCxry b (BS4m) ZREL., TOMUCEER 7 22 (BE 1.5m) &
RE LTS,

Q) BT A aZETHXETHDHZ &, HAEIILAZREILTHD Z L ROE
BT ORA & IR LAl a BT WATc BT T 2,

(3) [RBER T XN O RSB RITBEM, BER N2 2. A=, ElamL. AN
DISMZBRBARTBE 2 1T 70\, BEEE T D E AT, SIS TN O AENAETH D, 4
PER D72,

(4) PRBERTE XEAN OB EEITER, B FROELEA, BAMTRERE, vy o ¥
— RO A IZIE 4 mm BULFOMZ > T\,

(§) HAEAEIEE L OHEE A E =T, EEIEEE (B0 25 FIE/EE 201 5) 25 6 &&4H
1 HHOMEICAR D BIGRICBIT 24 22 LT\ b,

(6) RIEALALELCH D W BE  (-30°C~-20CR%E) UM (60°CRkiE) Di%iEIL,
AR TR X WS O S O BN X 24 O SERMEORRICBET 215 (PR
15 ARIEHREEE 97 5) 1CHES BB R SR IT Y 7o o TAD RS JEBRBA IEFEE S U D
Xl &5,

WP T 2 FHHAEFTHZ &,

(D) BNTED HEZFEEME (B 2) (29E 9,

Q) BNCEDDE=H Y U IFIEICESE, T=4 ) VT EFEET D,

(3) AEMBIRMENET DB ENDNH D LBO LILDICESTZHEIT HNTED 5 BA
PEEFEEICESE | ORI 5,

A4 HERROHR K O EOBLE X

AL 1 22,

0 [REER S X E B

Bl ] X R BR oD BB A B

(3) ABEXRT LD LT HHICI2F—EERFDORBRICET 2HERNEDHE

T U TR EEE SR,

W
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(4) EMESIREREPET 2BETNDHEEHRITRITDEMSRIERELZIET 5720
DHEE

(5) EREZCOBALS IS BEHASRTFTEIN TV ARE L HEEOBRECOEH
FEORR

(6) BRI HHEAFCETHFER
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B_ HE I L oAMEHEMHEEEOTAM

1. BEARICRITHEAMME

(1) BEEZZT5WEMDH 2 FEEDEDORE

HA 2iE, BARERNICBWTHEYREAESEOBEENH 508, ZHETICEAZEDTH
A A REFAN IR LT HRSAE T TEAL L CTOWAHITES STy, A =id, Ao
BHEIMTEED 2 OVEAMIE SIS &

O bk, HEREDZENRL, BRETHIFRICEETHZ N TE R (FR 1995),

© IEHRBAMTHL 7 U a 38R0  BEOTODREASLEEZ RNTEY | SR
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HOFE Z BREAA#EE  HEFEREBNTITOHAR DS, ZOHE. REHFEEX
EIPNIC 3 B LABE O A EONATERIL, 1. (7) 109,

* 3EHILIED S R OFE & B OARE

(6)

(7)

(8)

(9)

(10)

(11)

BAR T2 A 2 oG 3 EHILIKE) OfE & DAFEIT A TNy AEE)
TUNTBETITH, EARWIZ, BFEDOEEDI VA2 H5FF LT 5,
FARBN ORI, FHR ORME K O ~D NN TIEZIZ OV COMFZEICHET 5720,
TV B ANFIRIZ IS < FREERAEICY - > THRD RS JEEBG IR E 2 T S h
TohEk CHmpFIeaE=s - |FEREE - FEES - AfpsiaE=) B 11K2) 12,
1. (7) (29> CEfl L, Wiz HVT—30C~—20°C T 24 BEfLL EOSMHET
ICBWTHRET 5 2 Lk b | REE T2 A 2 Dlf%z N bT 5, RiEkE
Mo, fRFE L U OB s\ &9 I — BRI E M H I RFE L CF
R MBEREY & U CRERLEE T 5, REGRBRICH W D RO RIZ OV T, L
BRI HE S E ZFEEASICD & Ox | BRERHEE R E=RICTB O THl
Z U0 LA B Y 7297, B Y 72 L7zmiid, AP+ 5 £ ClEuic R+ 5, Pk
U7 A S W CRRFE S %, 72 8 BRI O BRI 1T B R O BEINFTE OB 21T D,
RREEREOEFTRFE O A 2 (KEEFHEX DA 2 RO & FRRFCET L
TWOHHBRTMHIBR VA azEle, UTRL,) ZRALZHAE. Wl F X
BN T2 HICHRZRT 20, (7) 1> TRIELT D & L bio, ZORREE e
T5, £lo, BEEFRENRENIRA LI VazE R LIESE S, A
PO Ul R

A (WEERT DANCERZEIL LI2ghh) OB&%Z BHETHRE L, T8N 4
KD 1EILLE & LT25A . 2R ST 5720, T XCToREH ([% Ak
SHLEH) (BB SE T, L T2, BEN 1 BRI T, MOBKZ A
WDIZGE . MEIZG U CEORE ZEBNCEYL L, [ URENICH HIRICEE) S &
Do ¥, BREOFEEGDRNGESLHE —MENEWGE . BICH T TGRSR 2’
B SE 57 EOREEZ D,

[F] CARENIZ I T, RIS TR 2 A = ORI A RIRFIC BB 9 2 56, 180
BT LA TRITITRE ST, FRBEER X\ T2 bk T 50, (7)
IZHE > TRNERT 2 & L bIc, ZORMEETRT 5, ¥, LEIIS LT, BEILL
7oAz 4mm HLLTFOMTHE - TR ZELEZZIC (7) 1> TRIE(LT D,
FAR BN O & BWFEIRESE LRI IR B I EMR L 72 S EENOTER K OUSR
ERIET Do IICEBENTHRLK O ERR LT-SE, 3 XCTEIL L, MRS
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(12)

(13)

XN TEBICHifT 20, (7) I TRIELT 2 & L bic, ZOREE R
T2,

ABIRTHZ T A 2R BERETICREFE T XEOSMFFH T sh b 2 & &Ik
T 5720, FEETHEET DL, (EERITFHOEESE LB ZERT 5, &
BETOEEL T ITRALEICIE, FAIE LT 2 AT ERY | KIRFIS A
ARFMEFEL TN L2 AR THERT D L L bIC, KFEEANTEEX, A LE
VEEER NEM # B RENICIRE T 5, £7o. RBEEFEEXESM DAL, FEEC
AR CHERRT D, RIS, BA ai3ME LTV E, FREEE & Xl T2 BIcH
L0, (7) WS TARET DL & bHIT, ZOREEZTLIRT D,

BRIEATE X BN TEA L 7oBOmm BT MEER TR, V1 addfdE L Tunizng
Ex L CHER L, A a BN RBEEE XKEAMCR b S d Z L &2BIET 5, (RIZ,
A ABRFE L TWIHE, REEREXEN TR BT 50, (7) 126
TARE LT D & &b, ZOREZTLERT D, 7o, FREEEET XE O A D2 b AR
BEADOZIEOTHERIE L | AIWED O IRIE LI E ~ O B R ORI 2 22 X
SHRNI & T, FHELGHET HERIIHA ap 5T LY A7 2R3¢5 (5
#E11X3),

3. FAFEREOLE

1. ¥y

(1)

(2)

(3)

(4)

(5)

(Z L NELDSE

A7) DRI ER I CEFF R 2R D A0S, AL THEGE L, SR RIEN O
HE ORI Z TE D2 RS,

PRy, SERED ZIENEHZB To, F2ORIIRNATZY | BLISOFELLESE
IEBEMTHE-720 LT, RN A 7SR IR L, LB ITER T 2,
BRI BRI OEM S . EMGEREE (BRK 1 X 3) 2 AHCHERR L. RIT, Shd R OM@aAs
HHLTWESS, MBS XEN TR OIS 20, 2. (7) IZiE>TRIE
b4 5L bz, TORELTRT S,

FRUALPH =R (0@ U7 BB I, BWE S 7 B ANk TRt
DT LIZXY BENTO D ARENED B 2 4h 0l 2 2% HALEE L CRE LT 2, il
BREOBHHT, E=—n 3 — b BT, RIS, LB F TR Z13h
EHIBRT, A B L T, RIS 5, MPLELE T LI a8k,
PR A X B A OHEAEAR I L, HERS L S, BES RE SR Bl o ¥ — N THS
HET D,

FHRE~OFLEOWA L FFRIEOMMIL, HIORIIT D,

Ik

2. W@EHT TRET D5
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BRI I FRIE L S IR 3 2, BB IR A B 270 b ARIE U =R [ E N
AN, FBEENTHRMERICEYD . BEAOHA = (GhhROh) ZH0 R,
PWHAERE, FABFRIED ZIENELEPIT), ZOIIHRAT Y | BN OFEHES:
(IFABEMECTES720 LT, IR A 7 ER IR L. BB RICE T 5,
f BERIE OIEMAL . EMEREE AR 11X 3) 2 B CRER L. RKIZ, SR L OV A
HH TGS, REBEHRAEX BN TR LICHET 0, 2. (7) 12> TRIE
k3oL Lblz, ZORBELLET D,

FBEREIT, KENETTHETXTHET 5 30 HMLL B, ZREQLEEZET 4 mm H
LIT Oz #NT TIRET 5,

fEREZRE L WA, ORI A ak RPAMRINTZSAITE BT
g L. ZORAERNAETET D,

30 A LA R U 7= Sl B 7R 13, FRIERR B X R O HERRAR I 2B U HEAE b S
BER IRA Rt o # — N CTHRMEET 5,
BREBESDZIEOWA L B FEOMHIL, BOBRITIT,
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B 1
B 2
B3
B 4
GV
GIFAN
Ny
IR
BT 9
B 10
B 11
B 12
B 13
BT 14
Bl 15
BT 16
B 17
B 18
B 19
I 20
BT 21
B 22
BT 23
BT 24
Bl 25
BT 26
B 27
I 28
IR 29
I 30
BT 31
B 32

BIRRERY R b

A 3 &7 T aDEBF R OVERR SRR O bk
HAREWNIZEIT 57 U annmicld 2i0A

70 apg B OFRAERSICE T 2

B B o b A A T I H AT A WREM O & 5 B - B iU
A aAnsb BRGSO LD 7 U 2 H~OBEFRAICET 27 A
BREAFEDTOIA 2L 7 U apHE—ROFAEICET 5 HE
A AL 7T aDERR OB 2 i

HRFIZBIT DU A 2L 7 U aDidfsE— R OAEAFREICET 2E
HA 3k 7T aDIRHEF 0 A AR A D flk P AR

H 18 (s T O ¥ HALS

AIR—TF 2 I RO IEES

G FEAHNTZAN =TT 2 RREFEL TOHRN I & ORERR
B SN EEE ORI P YERIZ | a8 —F1ET D 2 & DOfER

B Sk OB Y ORI BT D8O L EN

B ST ORI O E KR K OHARR T OFBLO 2 E M
WET 47 aA L HEY T EORBLE

SRR O bk

ol L N Ol e £ D L

SR L OVE SR O ReME

LA G O bk

B R o b

E RO

Sl (HE#E) OTEHOD L

Shin (5l OITEOD g

PEIRHL O L

PEIRITE) O L

R DI FERCAEFITH 2 5 B L
THAEMIC G % DB O ik

et T O K D EEFREN DI A 2 OAE{L

B BRI & RO CIRE T 2 RO B E

BRI R 0 A = OABRFRRAEICBE S 2 1B InakER

FRBELR & X1 351 5 i B BR
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BIER 1

G E 2
WO ICBET 5

F*. WA LT TaDiER

AA a7V apEBRZHROARS

AR EDE —0 (1.

RO oD el

BRI

BEEXIIE TR T 20 EOREICEET 51
EEHIZOWNT, 7 U a OB N OVERE
AL T T aDlELTOROELY LD F LD,

IZOWTOEHRE LV

B

7 Ua

Fhh

Bombyx mori (Linnaeus)

Bombyx mandarina (Moore)

FEIN O HARBREEICBT 54
BARBL

HARBRBLIZB T A8 DOH
SN AN

AedEE, AN, UE, JuN
oA L. MR N 75
BOEAREBETT, INES
LR D27 U a DA B FTEk
(X720 GTJEUAM, 1998; B
#%,2001; &H:5 2013; 5
w2),

ESh D HARBREEIZR T 54
BIRTL

AARIEICERIT 5 EBOH
LR,

AARDIED, FEARL,
fEE RS, BB R URRR &
TR AR BRSNS

(UK, 1998)

AN

BE HBIT7 U EERT D, K | SR VEERT D, K
HIZHA&GA 2 SHKRBER | RIFO&ER PR HER
H L7, HL7aw,

R oEF R HARBREE CI3AEBR CT&E R 7 U REEER DTS I

(5 Axb 11 AE),

Bt (1 4ERNCFEAET S
%)

v, Ak,
PE. 2D d %,

—k

R

F & U T T =1kt
T, FEE AN E O S T
MR 258 b5 5
(A - 1T, 1958; BT
3)s

MBI HZR U,

By i D i B2 [E 14 WHEIL4EIT, 3ENZRD | 3EBZVR4EIEH D
ZEvbh D, (KAF, 1950; #EA - 7rH,
1982),
By oEB)ME N2 o CHEERAE | iR ThEEEID,
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fi B D IE B PIHOPMIT ZEIFTT | REZENTE D,
THOMRSEZ Lixel T
AR
SLLINE) LR BT BICEDNAES | BUEERIIERICEDILAE
DHRNIHETH D23, 8F | OFBNIRETH 523, 8
A LTERIFEEROV | ZEELZEBIIERENROD
REOHRIRFRE L 72D, | IREADHIBIDFTRE & 72 2,
SRR AN RG-S BAG . (T,
1936), SHEEIZLLTWD
(#5111, 2019) .
B OHEREATE) L7y, REERER 2 (REi DD e a Fi D
EFCEIE L, BUCHERET
Do
BharRA A HEASH A A GE
. AARBPR L Ea— L&k | AZERPR B a—L %
B LA AR AFHES T | i LA Rk &2 #5517
Lo AARBIFHANTAR | B, AARBRITIRATA R
AR HUZHET T D, AR HUZHRET T D,
PEIN HERMND 500 HATEZE | 1 ET O SUTEAE~10 $fH
& THEINT 2, FEEE S OB &2 48 % CREDH
1 BHOD A A RO EESR
#5013 250~300 fHEEE (4
11, 1936; K7, 1939b; £
I, 2019) ,

(B4 =2t rTapER]
714 = L[ U Bombyx J&IZ

%, B4R L LCZ Y 2 Bombyx mandarina 738 £, JERES:

1, BImFR RO FAEMTFRRMRNG, A aDMEFTEOZ VaThsrLExoN

TW5 (I, 1998)
Eorsva (hA4z) LAROZ TapipbLizo
ThbdEEZHLITWD (JELH, 1998; Yukuhiro et al., 2002) , Y&
T LFEOZ T aR =56, BARDZ Ta 2n=54 L\\IENDRH D,

MEOZ U az2RZE L ThA aMELNT-ONETAERTT, F
WX, TN X 0 IXALIRTOEE 5 4ERT

BRI ONWTIEZ, A
Y =R =N

DI YU 3w NHENIZRSE D LM AR O RE T D (T, 1998)

[7 U= oERNEOESNO BRI T 48R0
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70k, BA, HEART, SRR, AW RO e o 7RIS A S (TR,
1998), HARIZIWCIE, dbifE. AN, PE. JuUNcafm L. MIRIZ 0 755 OEA
FTTC, NERBUMETOZ U ap/ERGEEIT2 G, 1998; BEAR, 2001; 435 2013;
AMR2), 77 aniids VoEZERL, FREZT TR WkicZ URBEALTY
MWEAERT D AREERH D, LnL, BEAICEH SN-RETIX7 73 ESIICH T £
THEISN, 7V adiibll & bICRESNDAREEREE DL Z b, AR D7
KD Z ENHERIESND,

AT UNERET D720, 7 U BB EFTE 20FFENLHKIZTTTHY . 51
TEAT 5 (4470, 1936, KFT, 1950),

27U aDREROFEERFHICOW TR, REFRRAT T 7 APa s 10 A a4 2 Bl
JE A - 1R, 1958) . KBRS IEHRb L (EE 20 m) L REB IR T HET T/ (5
5 280m) Tike HE, 8 AL 11 A~12 AEOA 3 [IfE (BliR3) . EHREATH
il (B 1,000 m) Tl 7 HEE DN 9O~10 AHOE 2 [HREETH S (BIH3), Loz
Eb, MBI E 2EWNIH L 600, AARENO Y U aTFIT, 1422 B Z D
W At 2R, ZEHARA Y RT 3{EETH D,

WORL T % 5| & 2 2 4Tt Nosema bombycis DEFED 7 U 2231 HIRYLERIT,
1941 4ERKIZ 1.4% (216 8HH 3 57) . 1942 FEFRIZ 0% (156 BT 0 5H) Th oo ORENRH
% (KT, 1950),

[FPEpES U2 R OERE7 U =]

Yy BB RE DBEAL & B OIDFEREIZ DT, HIEEE - #EFE - HAREEZNEND 7 U a
EH O THBRZEVIERRD HIRWA, P BEIZOWTIE, HEEZ Vani (2t
[F U 2n=56, 8EEFE/ Va Lt AAMES 7 aTlE2n=54 Th 5 (RJFUH, 1998; Nakamura et
al., 1999; Kawanishi et al., 2008) ., "FEMEY UV azfiEd LIER T, AAREZ VAL b
RSO NS < SR THEE LT W LR ERHME SN TWD (54, 1998),
HEEZ VabhA a2z NANIIRRIE D & MO H 2 MRS AE T 205, MR
IRIA % 2B L 72 5 G SRR EERNR T 5 L OWERH D (FF 5, 1996),

(7 U 2 OABSER R ORI EE « AR K]

7 U aDYNIEARE 1.2~1.3 mm, 1 mm < HWVOFEZWFERIE T, SMUZERAN PR T
BENTND (TN, 1936, KAF, 1950; UM, 1998), 1 4TH: v K3 AR D EFUT T 2
[B130E 3 B (CABMESUT=A0E) CTh D (EA - 27E, 1958; BIES3),

BB T COMAETIE, MWL TOLRZIED £ TOLRMIMIL 20 H~30 HRRER
o7z (KA, 1950), 1 #~2 fEOIZEMICEET 223, lET DIt > TRE DO HITHE
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BT 5E912725 (40,1936, Ki, 1950), Shbfii e oL 3 [ (ZHRAE) AL 08,
4lEH 55 (KA, 1950; #EA - 77, 1982),

B RO THIOEAR = & OZEENRE VAR, RIB GV LUEBBEG T, MEE 2 (K
& IEERES 2 IRET, MEHRES 5 IRERIC AR BB & 2 (4 F0, 1936; #R, 1995), Z DX 572k
ERRB ORI TV oM, BRRFLUMIMEEEE 2 FHi ok 28b L Tk 52 &
TRAZHERET %,

MIIEA B ZIAD L DI L CEOMITESL D, TOBE, K LEMZEL TR CEY %
fEO . ERTEDRWEDITT D (440, 1936; KA, 1950), PUET 25 & CTOMHOD HIFTILHE 4
IZEDEWNREL, 20 H0S I DARENS, BEWEAIF 100 H EEWS HlL H 5
(K%, 1939a; KA¥, 1950) ,

FREITA A « AR L BITRAT 2 2 ENTE D (QAIF, 1998), A ARLHRIIARBBHE T
THETHIEL, BRICHEZ v 2 L THARREZFESIT 5, A ARBIZTFaiH
RIS HHICRATE VARATED 0 IR LN D A AR ERBETH EEZE 2 b5
(Sasaki and Jibiki, 1984), A AR OAEFHIH & L TRbRWVELEKIT 21 HEITH D (FF L
5,2010),

(7 U aOAMTFE R OAERRFRIRE - AR SUIAER fTRe e iREE D 5]

70 T BRICEELZER L ORET 5720, ARBANLZ U BNAEX TOAGFTICIR
BV, 7 UNEET HEABIIRBNEFET HZENTET, IPTHAT S (44H, 1936),
RO RMES K> THREIIT R R B8, KZBL72I00 0, 7 UNEEKR< 5 A EIZSh R
EL. 11 A2 b 12 HIZIZZ OFEDORZEDOKBNPIET D (A - FeHE, 1958; IR 3),

i, A RWTY DOESHKAHIFCHIET 2 2 LN TE, I 2T TED)
PERSE S TERICE & [\ 5, 1 E~2 EEORMIZBERICERT 228, KET DI TEHO

WCERTDEH1C725 (40, 1936; KA, 1950), FAFICEEL Tk, B3 ®H > CTHEh X [A|
L7, RewDELZAD T, RTEZP LT HHLENRH D,

WIEA B Z AL L DI L TCEDORITIESL N, ZORE, B bERZEL TRTRESGE
TEV . BEREHRNE DT D (4T0, 1936; KA, 1950), RRHITA R « A X & HITHRAT
DT ENTE D (AIJEAH, 1998),

(7 U o OAPRER R OVERES M EE © BT O FEX]

70 IR Ko TR U O RAET D HMAEMEIT S,

W75 OPUE (BB OFA) 1%, TRIFICEE 2 L) HE (KK, 1950) 00 42D
BRI Z RIS, A ZADIUER FHEZFLICEE 5 &9 i (Kuwahara, 1984) 73
b5,
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AARBEITINEB L ZOHRICEEFEY, BTz @byt (Roe
a—)b) ZRAHIHH L TA AR A5 L TR T % (Kuwahara et al., 1984; Daimon
etal,2012), FALHBITBATHET, APITHRAT 5720, Rrva—rzflner =n®
¥ 8Ty T TOF AR B OHEIL R AL & 72 % (Sasaki and Jibiki, 1984; Kuwahara,
1984), FHITA A « A R L BITRBITITKICHES SN DBIRME SN TNDLR, 7V DE
MELTOZ Taoire LT, fIAFERIILT LLHRMTITRNnE SN TS (&,
1936; K¥3, 1939b),

AARCHIE, LT, SUIEE~10 BEBRE T O F L O TINEFEL DT, 1D R X
B RS EET IR OFREE 250 {H~300 [HFEETH D (4 FN, 1936; KF, 1950), HARSEMFTFT
X, 7V DESHIRICERTT D Z R TH LN, 7 TDESICEZXTWDLY Y F
RT ¥ FRIPESST TS D ORF, 1950), TR T TR, A A HEZ AN TVDHHE
WRXT T AF v 7R EIZHEINT D (FF5,1999), LR LA AHRIZ, 1EHDIH
WZHEEII AR D EEZ bILD (KFT, 1950),

A Z U CRIIIET 2 BEII T, IR T 21k —FITkE & 52D Tl
72, 4 AENDIME S T2 AL EIChIo o TR 2 I E 5 (K3, 1939a; KA, 1950),
FAALRIE, BRSRME T CIRFERIC L 2WELZIT 572D —E LRV, FESRMET TOMR
ERITERE PR Z VD, B 0% L T STV D (KA, 1950), FICA F 7K
DPEIRS 5 & | ARIR L 722 TR ET ABAEIN & 72 0 | ZO8A1%, FEIRG 10 HFE
FECT—FITIHMET 5 (KH, 1950),

(7 U 2 OABRER) R OVERR AR - R - BB S D ATRett]

D7 U i, IPORICIL, FAERICKIFEEZITH (44, 1936), EDFAER
TGN Lo TRESRRDN, MK TI%EBR DI ENHDH (KH, 1950), Sk
WX, WA a /o VRTE 7T ay RUNRZRNEFET DI, TV T HAFITL > Tl
B, WHHICIE, BT X EANTFLET T hanFRiFEET LI ERRESINLTND
(4470, 1936)
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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 THEKDOI bar R TEFSZEnD, I hay RUT coxl BT O8I T
B4 2 Z &Ik, 7 U afHNOZHERE —ROFIG 2 EZENICH LT D2 L
MTE D,

GEESWRFS)|

(1) 7VazsBETsr7=0Fr b7 v 7TORE

TrxuEr Ty 7L LT, FRBAETEHOMEREHEHA L, FoIIRE LT, k25
I A 2O A AR 1I~3 BT D, Pk 26 4F &R 27 FITAKR 7 = nEy (RrEa—
V) Img ML T Ax v v 7 AT OEHW e, AL, FRk25 k6 A 12 H
225 12 H24 BE T, P26 FX5 H 26 B2 G 12 A 23 HET, FRk 27 4136 A 2 B
H12H 14 BETThoTz, BB 2EENZ 1A, FEKREFEIRE EBICT T
NI T EZHLTC, SR U anF AR EEI LT,

(2)
A s LR RATE T OBRBREFZOFEFTHRAIIR 1 OLBY THY, ERIZ T =1

Y hT T ERE LLEERORRIEE 20 LB Th 3,

®1. AEME L-BRERROFFTHRE (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. AEHDKER

A EE AR A D BREE

Al A WARR 25~27 4F WEICHEE L CERERIEEZHRE L WA IGEETT
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 CERBERIEEZHRE L W AT
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] BInTO—H AR LT, £TO—H %L >TT Hu—A 7 VEKIKE THgd L7z
%, 7R O—EBAHIREEE Ssp I THL L TT H e — X/ VEKIKEI 21TV, WA RS
DAL U aBZXR LTz, ST U T PCR FEEY) O EESN 2R E LTl A 28l
L7 U Bz R LT,

10 [#E3])

SRR 25~27 T L= 7 U a DA A D 9 B PCR EMNE DAL 3,750 fE{A$~
TR U allchot- (F3),
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=3 AEMELEDRERER

TR Hh fi BT 44 YRS
R 25 R 26 0 PRk 27 A

Al 75 A 253 §H 188 5H FTRCr Ul
A2 119 58 542 g8 — TRCr Ul
A3 128 §A 814 BH — FTRCr7 Ul
B — 187 8 179 54 FTRCr Ul
C — 168 B 111 54 FTRCr Ul
D — 226 BH 112 58 FTRCr U
E — 426 5A 222 5A ERANGZAVA=Fit}
[Z4]

AR TIX, BAD 2 U aEMICBUIRZHEE DB ET TN NE I DEMFEL TV D
5 H4DOTHY,
RO SZHERGILFTE 25 U 5 2 &7 < SO PP IR 2 BE T - HERR T 2 72
EL A3 U aDEREER0TUVRBAZEV L TYH, FAED 7 U a8 H
TEARDRLRITFED B o7 Z L EEEOBERRZF K O OJEIL TRHEH— R E

Ay RITT ) DEFIND L THREICHETE 2,

L5 ZLiFRnd, ERIMOTENTH DL LB R BN,

10

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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BIERT WA =LV anRHRROEMICEET SRE

A Al 7T aDEEE RN DBRRDIEIEZFFO0E D ha i LT,

5 [J5i£]
A2 (F145 5 XA 140 5) DAAL 7T ant AL EZHATRESE, GO
FEIRD DM U 72 2458 1 RoDSh R % 3 linsh ik CEINTEHT L2k, #9250 A =
(K1, 2) NOFHHT Il LTz,

10 = o -
1. HEEDNE,
2AEN 3 DOREIZHHMNTNT, FROKEIZE > -BHHNSEAVRKE.,

™.

A
52m
3.2m l/l
\ 4
v /
€ = 10 m
7.6 m
15 K2 FRALEFREOKXRES

MEENITIE, SIS 5 KD, TEHEORELERMOITEFOEHZ 1 412 1 [ILLEAT
W, ZOBIC, RHEEROBRRPEFLTND Z L EMER LT,
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(i ]

2008 FEEICHEENITAZHES | RO R A fla Lotk RO EDRHER Sz, 2D

%, 2012 FEEICHEZ EIN L CRBRZH T 92 £ T, MO P CRUE IR DO% DS HkGTIC

AL TWD Z EE, FIC 1 ELL RS, 28, ENICIE., FERBREETHD
5 BERONFHITAERELTELT, ZHEEDBHE SN IR BBIE STV,

[&%2]
ABR TR ONTFERIT, A a7 U aDRMERKLNEDHRITIHEERH Y | &
RBADILNVGF TCTHATHLAEGFTELZ 2R LTS, ENTOMEBELE LTI, BE
10 (1927) A F3 £ T, A - K (1939) B Fs T, TNEIRAEEORREE2HE LT
Wh, ZDOZENDYG, A 3l 7T aDRHEEIKR KO ORMRITITEED B D 2 & 23
wTE D,

15 REWSE (1929) FEEBEOLE. A BESME 21, 59-64.
FIREWR « KBRS (1939) H&ELEFE L ORHREII T, NKEER, 394, 71-82.
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35

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
—ROWH LS B2 e L, £ DOAELFO AREME A MGE L 72,

—

L ECWaRES |

ENLAFFEBR S8R AR HE - B S R G IR O O BN D Fe it B T A=
H LTV DRMBOZE EF72ITRMNS 2m BN 2 I, 4 = (H 137 75 X3 146 5)
L7 Ua (BEBRACROETE R & OZMEE —ROM s iz e Lz, 20 AFRERIC
UHRMBORETE LRPOHEE | BT OB L TP oAEA2HH4E L,

[R5 5R]

2014 4 5 412 3 A TEEE 150 B ZZHER — RO L) i & St O3 BT L7z, 7
AZCITAEFEENBEE SN <220 | RMKAIC 23 ARICHERR L7ZBICIE, Shh bl bR
O LRI,

2015 4F 6 AIZ 3 A CHEF 626 B, 2015 4= 8 HIZ 3 AR THFEF 2,338 BHDOARMER — LD
Abgh th 2 S © 2 m BV M S R L7z, 2 OB OB CIXAFEERITBE S 1
TOROEAIIZ 19~21 BRRICHEZR LZERICSH ., Shd - & b ISR biven o7,

[&%]

A ADAARBRBI T U aDA A & &R L TREINT 58571 & L THREMEDN &
LOIIFRBERIEOH TH Y . M{bsh b &2 il L& IX 22 BELL T\ b, A
DA ARG 5 FAMNEBREN TEINT 5 O L IZIE RO L) B & fifil LT bl E TAEE
THZENRL, EHEOWREEZEOATZDICHZ TELITHE L THLEL b7z b
Mo, FBEREICHN T A DA ZREIMTE T, RICHAEFICL VLT T 52 L7
PMELTIZ U apA AR ERRB LI E LTH, MR UDAMFT 2 Arettidfm e T
WEEZ LD,

B, METORME GIRT) TRHEFE—RDPEFARTH-TZ b, SEOE=E
HTOFETHETFTERDPST-OIF, MENITFEL TORWEESOHAEE I L DR
IZEDbDEHEESIND,

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)
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B 12 BERFEAICHNWNZANNN—=FFZAI FREBELTWRWNWI &L OMER

[771£]

GCS500s A (M2 ARME R BTN = 10 ZH) OBAZ /X 14 = (GCS500 %
W) D 5 W O%ERERIR S 2 5 DNA 2 L, 05 pg 2878 & LT, KOD-plus
Z VT 30 %1 7 /LD PCR 4T\, BRI T O A E L7-, MRz 2R3 7
W, SN—=TF A RERBEMERRL THA L L7z PCR $1T572, PCRIEL S50 pl DRIGHR
TITW, DB 5 pul & 1%7 Ha—A 7V CERKE Lz,

TIA 7 —OREEINILLTD LB,

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

[R5 5]

RIZHA =25 ) AHIZ 1 2 ¥ —0D piggyBac B IEREE F R FASNTND ET 5 L
A A7) 505 pg YT HAN =TT AI RORITK 6 pg &725, PCR DFER,
MorEBY, THENDT AKX (5500p) D/ R, ~I8—FF A3 K 04pg 205 bR
HTE7m—0, REBTHHBRIIA 2D ) 5 DNAO0S pg MHITIRHINRN-7-2 &
MH, RBRTHHZ A 2T~ R—=T T 2 ROFEHIDBFELF L TN 2 L3RR
T&7,

M1 23 45678 9M

(bp)
2,000 —

650 —

500 —

300 —
M SFET—H—
1 : ANJL/S—DNA  4ng (A42245/ LADNAO.5ug TM 700 a E—HIZHE L)
2 ~JL/S—DNA 40 pg (7 aE—%)
3 ~JL/S—DNA 0.4 pg (0.07 aE—%)
4 ANJL/S—DNA  4x10%pg (7x104 2 E—%)
5 AJL/S—DNA  4x105pg (7x10° 2 E—%)
6-9 : GCS500 %'/ LsDNA0.5 ug (ZnZnFIERK)
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B 13 BASNTBEBROBEDPRERIZ 1 a U —FET D 2 & ORER

[ 5]

B2 A4 2 (GCS500 2#4k) & FEBIn R A 2 (514 5% & D F A
+A2ZE LT, KIS (Fo) TODBEZMRNT LT, 137 (X)) OIS Lo
R 2 4 e RBRBEMEE CBIZR L, Bk~ — W —THh DOt 7 B DI O A 8 % 1
LT,

[R5 R

Fo AR OWbEh 1 292 BHD 5 | HLIR TRE(AHE A FEEBL L TV 2 E{K2 220 55 (75.3%) .
FBLL CTWRUWMERDS 72 0 (24.7%) Tholz, F HRCTEM~—I —Th kst s
FHLL TWAEENRK 4 0D 3 ThHo72Z b, BABMLB 1L GCS500 RALDS / L
Il at—ffAShTnsEE2 LD (CHEBRETP=0.89),
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BIHR 14 BASNIBBROBEY OBERIBIT 2 BEOREH

[J7i5]

EAR PR 77 A =1 GCS500 RAEDEIH DA (GCS5005 HAK T GCS5007 AR, 44
SERMERERIE X 10 20, LUFFE U,) . GCS500 At & s 7Rl 2 o A = (515
%) O F ([ 515 5 X GCS500]; H:AR) KOS FHEME 2 I 1 = (H 515 B-R/if &
1514 5RHD Fr) 225 6 BHT DIZOWT, S s OB S 7/ 2 DNA % fhiH
L, 7 LYo TV A= g EITo0z,

7 LADNA % (2 ug) ZHIREESR Msp 1 THIE L2 B, 0.8 %7 T r—A 7L TER
KENELTUV, A B A7 L2 Hybond-N+HZ 7 A7 7 — LTz, Fu—71%, EWEEE
PERSBSEME R DX 6 1277 F K 9 1T piggyBacR (ZF%E L, PCR TIERLL 7= (691bp), 77
A~ —DEHRBINILU T D LB TH 5,

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

55 17- PCR FEY) % AlkPhos Direct Kit (GE ~/L A&7 748 ZH\WTF L L, CDP-
Star Z# FE & L3R L7,

GEED)
BUZRT L IIC, BASHNIZBIZFIINA 25 ) DL EMICHER STV D,

GCS500s GCS5007

(bp)
3,000 —

2,000
1,650 ==
regeegeegeegnegn—y - 1 PR 1 T

1,000 ==
850 ==
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[ 515 5xGCS500]; H 515 5xH 514 5
€]3 5k 9]

(bp)
3,000 =

2,000 —

1,650 ==
- s s s .

1,000 =

850 =
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B 15 BASNIBEBROERY ORE KRR OHAR TOREZDOLEME

[J5ik]

BRFHEIZ 1 A 2T D GCS500 Hft (GCS5007 tHAR) . GCS500 Hft & s -HHH
ZHA 3 (515 5% OF ([ 515 5 XGCS500]; tA%) . &z 1A 2 Th
B 514 /M, SIS R/ L S14 RO Fr 2 RIFFICEE LT, Thah 3 EEICo0n
T, 5 Ensh OBEEARRA 52 RNA 24 LT, 7« 7 v A o H SR FITHA L2
N Z 95 RT-PCR Z1T -7z, RNA IZZNEN 1 pg T o% v, WiRERE AMV
Reverse Transcriptase XL (¥ 77 7 /34 4) (2L > TDNA ZEK L, TDHIHD 205D 1 %
L U CLATaq (#1734 4) TPCR 217572, 77 A ~— X EMSARM RGN 5
F D 6 (2 [RT-PCR O#iPH] & L THRL TWDEYZHEIET 5 L 5 E L, ok
BEANELL T B0 TH D,

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

PCRIZ 10 ul OKIEZRTITW, ZDOIHD 3 ul %2 2%7 Hua—A4 )L CEKUKE) LT,

7. RT-PCR DRV T 4 7 ar hua—Lt LT, 498t (VR —LHZ 7' Eik
f5vf. 727y a &S NM 001098282) @ PCR b iT-7-, 49 @t DT T4 ~—D
WIRESINILLFDO L B0 TH D,

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

[ 2R]

MoOEEY, TRINDLVA X (748bp) OLZEFEIKO PCR FEMN, MBI THHL X 1A =
FTARCCRBEICHR S, — 07, 3Bl E TR 7 A 2 TR S e o Tz, £72, mp49
BETIXOTOEERNS HE S 276 bp). 2D Z b, ARIOHFEICHVHE
(LRI Z 1 A 2 RFETIE, BABB T DNLEENITRILL TVD Z LR T,
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[GCS500 514 5

< X X <
|  GCS5007 m5148 5158 ®H5158 |
(FE#BH %) (e z) 7

{1
'

(bp)
1,650

850
650
400

-
—_—
—
-
-
—

%% Fibroin H

(bp)

500
400
300

200

—_ a G A e LR (e e
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BE16 HET7 4T uf  HEF U RIBEOREE

[ik]

BIETFHBRZ T A 2 L IBBIETFHBI A 2THONT, BED L 7 E 2 BRIKE L.
AR TFHAMZ A 2 TRBETIRLE T Ty H#EZ RV BEORE, WIEND 7 47
aA Y HESZ R EOREE Ule, MEY (120 3 ) & NTERC, Hm 4-
5Hn) ZRECHT Lo, ERARREIUTOLEBY & Uiz CEWSEREREMEE X 100
[ 515 5 X GCS500ls) .

B A 2 515 2 X GCS500
SRR & 72 5 8 s TR 2 0 A = 515 B X H 514 =

KO 7= g 200 mg & 40 ml @ 8 M JRFEIZAILT 90C T 1 Kef]{EWV 7212, 8 M
JRFBEKOIKTOWH, =% 7 =1 TORKZRT, 80C, 30/ CHzfs¥/, Hoh/zi
¥k 80 mg % 2 ml DIEAMREE (9 M LiBr, 10 mM Tris-HC1 (pH 9.0))i2 AR T 37°C T 3 FfH
BWTHEM S, 2%, SDS-PAGE (Bio-Rad TGX Gel 7.5%) 1277, ATTO EzStain
AQua THfL LT,

(#5521

MDOEBY WET7 47 aAr HEZ o BITE G T I A a TORHE SN,
SDS-PAGE TOS®WET7 4 7 A HEZ X7 EONRy ROYEMEIL, NIEHED 7 4 7 o
A HSBZ L RNTED 2004550 1 ERIBRETH -,

1Lb—2m 30 ng 3 g 0.3 ug 0.15 pug

4 @ 3 8 3k M
oW hmoMBE B
X B A B A B A

A A z z

(kDa) <« RNEMET IOV HEY

160=—

110 =
80=—
60 =
50—
407
30=—
20=

*HET+TOA U HEH

< P25/fhx
* ¢S Joq L




B 17  ShEEO LR

[75ik]
B TR Z T A =2 LIRBAR TR Z T A (2D T, bR M OB B % DA ER AT O %)
5 h (E#) OFEANE L, HEEY (120 3#) o NLEEC, &S 4.5 %
FEETHE L, MERMIZLTO LB & L (RS RIERERMEE M 10 O[F 515

5 X GCS500],),
B2 1 2 F1 515 B X GCS500
10 XtHR & 72 2 3E8 s T2 0 A = th 515 B X H1 514 =

PHLEZR DY HRIZONTIE, 26 O 4THEAZFE L O THREAZHE L., 1 BEHHIZY ORE
BEE L, 4 7 V—TToREIL,
2 IEAIZOWTIE, 102 E O TRELRE L, 1LV ORELZHE L, Zh
15 %, BB AR A 2ITDONT 14 B8], IEEIRFHEBLZ 7 A 2TONT 12 [E#R DR LT,
3MEBLEEICOWCIE, 1T SOREL, B X 7 A 2 EIRfR TR 71
IZER 40 BT OMIE LTz,

GEED
20

R BieE® 2 fnie & 3 e & 4 e & 5 Enie &

515 F x
0.385+0.0452 4.66+0.199 30.7+£3.09 181+17.8 797+72.4

GCS500

515 F x
0.391+0.0332  5.32+0.208 29.6+2.60 175+13.6 815+74.3

514 5

(HAL : mg, P38 = FEVE(R 22)

P (t1&%E) 0.85 0.00 0.11 0.14 0.27
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Bl 18 WERCHMEBED LK

[ik]

AR TR 2 B A = & IEEIR TR 2 A 2 O LS 200 BHT D22\ T, HEmY (1
2 e 3 ) 2 NLEDEEC, s 4-5#) 2FECHE L, SOz 2L ER
1 DORIZANE - 7256 70 82 RV TZIER 72Ri) 2oV T, MiE (A ZeMoOES) L biE
(2Ol & DL BR VW ES) 2RHIL 72, HRRKIILL T B0 & Lz (W%
BRI 5B T 5 10 D[ 515 5 X GCS500]s) ,

B A 2 515 B X GCS500
SRR & 72 5 8 s TR 2 0 A = h 515 B X 514 =

[FE5]
* AR

R &% REE MEE &% R E MEE

th 515 & 93 1.68 0.358 83 2.12 0.372
x GCS500 +0.111 +0.0619 +0.119 +0.0397

th 515 & 93 1.74 0.386 85 2.24 0.416
xh 514 2 +0.0908  =+0.0302 +0.131 +0.0338
(HAT @ g, PH8) SR V(R A2)

P (t1R%E) 0.00 0.00 0.00 0.00
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BIER 19 HE-REB XL UAER DR

[ 7ik]
BIn 2 H A 3 LIBEE BRI A 2IZHOWVT, kB L OAEROR M & ik L
To BRI T O L B0 & Uiz CEMS RSN E X 10 D[H 515 5 X GCS500]5) .

B2 1 2 F1 515 2 X GCS500
xR & 70 2 I8 s TR 2 0 A = 515 & X H1 514 =
R SR

BT Z T A 2 L IBBIGTFHABZ T A 2O 10 31220 T, Rk 0 R (O
T X REE 1125 m) W THSRZ1T72 o7, BEED 50 B (5625 m) T E&ICHERE
AN DR 4 L TR S 725, 1R 20°C, 8% 65% T 24 FEHE L T MEL
7o ZOMEZMAREEE (7 =—/1, d. 9,000m %4720 OES % g T/R LIZHAL) ([THRE L,
R 189D ORI AR T,

578 P R

R TR Z A 2 L IR TR Z DA 22N ENOR G, RS A BB (B
FEREHEL, CT2 ) M\, IHREMREEICHEL T, BIUE 27d, #oR#E 200 m/min Cg
SRUTAERER/TZ, 2, BRREIZED 100 [EHEES (KX 112.5m O4R) Z/ERL
IR 20°C, /% 65% C 24 RfFHE L Th b7 vmry (Y =7 v 7, TRA-100) % H
W CHREE 2 E U7z, EICHAO 72 30HE 1L 100 mm, FEAFEEE 1 150 mm/min, #RBR[EIE0
50 A& L7z,

G pEaiR

0= LT TEUENENOYEE K 100 ml (ZHEA LT 0.05%0 %k 2 ER L, %
Ri#R 2 AT 60°CE CTHRBEMEN L7z, 2 ZIT, TRESFRER & [FIARICIERL L 72 100 [RHgREE % %
AH, FBOITIREE LD S HICIREE B Cta LTz, Tk, b L7725 % T
KPEN LT D RGL LTz, B L CREIT AR (=03 /L% CR-400P) %MW
THE LT, MR LEEL S EE L,
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GEED)

R FS K ORI
ES FARE (d) S (g/d)
1 515 5 x GCS500 1.35 = 0.157 5.14 = 0.0744
15156 5 x 1 514 5 1.54 =+ 0.0897 4.89 + 0.247
5 TR AR

WAL d6 K OV & & IS TR R 0 A = & IERR TR 0 A = TREHFIN R A B A
B LI (EBH6H P<0.01),

10 Yetafk
n—& I Y
EX L {& afé b &
¢ 515 & x GCS500 439 + 1.96 711 = 2.62 -9.29 + 142
h 5158 xH 514 & 53.3 + 0.698 709 = 1.58 -15.1 = 0.676
P (t1&7%E) <0.01 0.89 <0.01
2L AR YRR
77 vy
EXN L& afé b &
# 515 & x GCS500 828 + 0925 -150 = 1.55 95.8 + 3.49
Hh 51585 xHh 514 5 87.7 = 0.743  -27.9 * 0.804 79.3 + 2.19
P (t#&3E) <0.01 <0.01 <0.01
15 SR AR A

LEE<TOo () ~100 (A). afi& b X 0 THEA, a ffiidy 7 A0 ML
R A T AOFH AR IRLS | bEIZT T ZADH TG, ~A T A AIEHE PR 72
%,
20 B IVRERBIOTIEUREEL L THBRR B A 24RO T L EN
<, BPFESTND ERD DI,
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BlES 20 FHEBE O

[F71£]

TR TR A A A = L IR THURA A A TN T, ZHIID 5 BE R AT 2 F
5 ATHOWHLSAZ I LT, SRR T O LB & Lz EMS B X

10 D[ 515 5 X GCS500]7) .

B2 1 2 F1 515 2 X GCS500
xR & 70 2 IEB s TR 2 0 A = F1 515 =X F1 514 =
10
7B, RNEZEEIN & 1T, SEREINEA OB O 35 (358D BV WIRD = L FEIR &I,
AL LTI RAENEE RS0 Z L2 E 9,
[#5 5]
15
) T4 , ‘ BiLSE
EX 50 1% SEOR K 31D %
Ik (%)
i 515 & x GCS500 2,482 522 172 1,788 91.2
h5158xh 5148 3216 74 106 3,036 96.6
BB AIT EIRE) () — (CRs2R5IR%)) L CEIBLTWD,

A TFHIZ A 2 LI T A 2 L ORIT, BILAERICHEEZEITRD N
20 olm (A ZFEMRETP=0.053),
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BlEs 21 Sh HREAR] O bk

[ 7ik]
B2 A 2 & FEBIE 2 A 2 OF{LSh R 200 BETIl2oW T, HERE (1
5 #inD 3 ) £ TIIALEEC, HEY 456 1IRETHELC, ShhaMatiL
T MBI T D LB Y & Uiz (S AR & 10 D[H 515 5 X GCS500]s)

B2 1 2 1 515 =X GCS500
SR & 70 B IEE s R 2 T A = 515 5 X H 514 &
10
B, 2 THREIM ST, WL LIS ISR ORREE 21T - T D, W O BRI E
S THEEZIZIETHAETOREES Y,
[FER]
+ X AR
EX 5 [hiAD% SEREARS (H) b iAD% B (8)
th 515 2 x GCS500 99 25.7+0.645 86 26.3+0.659
h 515 8 xth 514 & 99 26.0+0.745 88 26.6+0.627
(O AR 72)
P (t{#%E) 0.012 0.0005
15
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B 22 EREROLLE

[ik]
G THBZ T A 2 LIEBGEFHBE A 2OV T, A RIETHE Lz, 4 s
5 THi%%E 200 BUICE A X CHITE L, fE1Eo 7o EikEk (RElatk) 2388 Lz, fmats
4 B CE ST EEZHRE L L, R FIEIUTO LB & L (EWSERiasT
fili = 10 O[H 515 5 X GCS500]7)
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