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: Bombyx mori (Linneaus, 1758)
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B FEACHWE EOMFEAIX w-1pnd TH D,
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FXL=unA Faxe 7 —BORKICLY, IROEIRNAGTH D, £z, IFIEIE
KR TdH 5, EBEAMEIE Y — /3 7 (https://www.gene.affrc.go.jp/)iC ANJP % 5 10308 T
BiEkSN TV LRAFRER M THEANN] (AINEST w-1 ZFFD>) & ANIP 7 10389 TH
B SN TODIRAFR T 5 GIFRIRIN) CGE@IMRIRINEIS T pnd 2 F50) L&A/ LT
BAREZBRE L, w-1 X pnd Dl IZHOWTREESIC L-IEKIRAINGETH 5,

© F/C
w-1pnd & CSJO1 (+07 +v-1) ZZZEL L, & D% WD TRIR L OYA R A I O (K % 3% 5k
LCEHENTERHETH D,

©) H 603 =

BEMOKBER TR % » B R ERINIEATIC B W CRRMEME L L THER S et 'oH
WiAOH HEER ChH D (BEMKEERERZR, 1993), A I sr 2L, Shihofk
UTIRARTR T BRI (B R O O BRI A 7 = AR NIEE L TR S k)
Tho, MITERERT, BEL NIHETH D, BEINOIIEITER TH D, BET, &
WFHAR CHERF - IRIFS LTV 2,

TR dA BARIREE C—ERNTAEAGR Y 22T e WO M, — (kM THIITFER —HR, et Thhid
AR T ARAR,
2 PAMNE MR STZENV DOI A a, BOLHITR 2D, BE (FD) £bEI,
3L B0 ERIREE CTONE ORISR L, W L TR ORI ICAE Ui
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JEROKPER 7% - RREEEMIZEITICB W CAREREMME L L TER L ol
WAOHHEERCHD (BMKEERERZF, 1993), HBEIIFEALZE L, YRk
FBITEARZ T, BEAUITE TH D, MITEMREL T, BB OIIETETH L, BEINO IR
RThs, BUEIL, BURECHER - (REESh TV,

® H 604 5

JEROKPER 7R - BB EEMIIZEINCB O CRAREREMME S L TEKR L oA
WROPHEEECTHD (BMHOKESRERER. 1993), HEIRBEEZE L, Shoflk
BITHER T, BEAUIMECIIBE., HECITER (SR OABITBEA 2 FFI2 72 WA, RIS
DLIERR) & 72 DIREEE 2 A LS A OB S M Ch 5, MiTFEME T, bbbk
T D, BEIVOINEITARETH D, BUEIL, B CHERF - (RFSN TV D,

® H511 5

EMOKER TR B BB AT SR WO CRIRRE SR & L CHER L7 Akt g
EEMTHD (BMKEERREREZF. 1996), HRITBEHEALZ 2L, ShROKEaITHFERT,
BESUIE LR AR T 5, MITFEME T, 6B LI E Th 5, BUFEIFO IR X RERE CTh
%, BUEIL, FREOFHE CHERE - RIFSNLTV D,

N BERNEOESNOBAREICRIT 5 E8RK

T A 2 JTF} Bombyx J&1L, 1A =4 (B. mori), 7V 2 (B. mandarina, 714 = &0 % 4
BT HEBEZDNTWAHAR) A > N7 U 2 (B. huttoni) 72 EHFENE b (HIK, 1988;
ATJEH, 1998; Xiaetal., 2009), 74 =%, FHHAEIERE L2RERIZIZ, T CTICAARRE T T
DAERBRNZ KM L T\ SN TEY, WAEIZE W TEIMIBT H LT AE LD,
HARBRE FTAHERE LD LTWAHNIEIRE SN TR, o, A 2 L ZMERRER 7 U =2
T, BRBRE T CTERL, Ro o7, BE, A ROHEEESBICOM LTS, HBET
(TS D0, BEMRE B O/NEBLIME ., WhileE R, R OVE RT3 L (]
JEUM, 1998; AR, 2001; 4FH 5, 2013), 7V adghlud, HA a K, ZUEOs7 D
(Morus spp.) DR BENDHI20, FRELIIHAZBAERLTWLEEZLND (KM,
2014),

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

A4 EREROESMIBIT2F—RBERSORE

NEBR A aOfizRM LiaH7zoix, PEICEW TIa R (Roeai 7000~6000 4
) o ESbil, BEOEREEZ LN TND, JBERENE IA 21Z, FENOE S, B
T SR DAL BARIITIRERMR (fdocill 300~#coc 300 ) I8k LB R
NTW5D (HAREARTE,2002), FENLHEORZGIHEN, HEFT 7, 9—ry/3 H
AN LA 5 72 A 2 E A HUIR @S L 72 [ O G FE~ & bk L. %< o hEfE,
AARTE, WRONFE, BV PRrg s i ek Sz (FHi, 1988),

BNARER DR, Fe s E O S e & U TR S EFA 2 OVE R U, | EO RN &
72572 1930 RITiE, ENEZRD 40% TEREMTOIL, I RITE LERKD 40 77 k10
L7zo L LEARIE, ARtk Ok, BB BEFEOEMKE REFEIT L BENPRIRL, 2019
FEOIREIL 92 FATETRERA LTS (RAAREAZR, 2007, 2020, FEAKERAPERE
PEVT IR BLAE, 2000; #EH: 5, 2010)

0 X7 BRI, AEFE. 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 ERCRT L BEZBNLE LEFTORR

DA VIREOL BT HREMORRTH Y F (b L IERZFEE Lz A TR
LIS OREY) TIZ 47T R TE 2\, BEDORZ %  AFET 570 DITIE, Bl ZiEsin b
THLENDDLZ LD, FEOIEIL | ARENEETHDL, LN -T, BEETILE
. REOFREDOAFARERFH T, 2O A a PN EFIZEETE 5 20CH0 56 30CORIR
THRT 2 5 A f)~10 AP AL THBMEHIM L SN TWD (BBH5,2010; H AT ARTE,
2002).,

A 2Ol & E ERPEICHE L TEDRRREEZ ROV A 2 £HTH 5, EERIC
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BLFE & A TND b DI 22D TUIFREIEIZB W THRE Sl (FREsfE) 245 L.
BUE TIL T AR 05 s SO 5 TR L7z, Il &l R E S B A E ML LCH
ik S T AR N ORISR ZIE L T D (HAARE RS, 2002), IA 2OMEOE
ARIE. ETE 283 2Ok, GRS, R & SRR OB HEIC L VT 5,
Wk IR EK 513, MEMK D PEIR Z &I Xy Loo, DB & [FERZRIRIIEN L b
% (IUA®, 1999),

SREAEFERO DA a0fE L, MEICAEFT L, BbH—72 T—RHRE (EQH) | .
4 FEFOJFFEND 2 BEREO LR AR THOLND [UoMRE (M) ) ErHvwohns, £
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
TDOEERNBINESRT, ZNERIET H2ODOEMEETH S, & O 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
TR FEE 2, 1993; MR, 1994)

- mEBLE

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 ORA B 72 LHEREIZ 3R] U AP b9 5 £ CEUNCIRET 2, P L7zikix, w2
JE U TENT AT TR L, FEIFSE 5, i@, HEIZS U TR &0 N T e
AR TCERBEZECRTEIND, BERGEEE X, M5 725 &3 Miarh
Nosema bombycis DFRIMRIEZ PG Tosb | IR O T A 22D A Al L 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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170 3 DS A HERE & RS, JRIFIAR A~ D RSEPEDS B OVHER T | IR EE - MR EEANVE HE
ST LB B BREE 2R © & DB ILFS BT CHE T 2, EREOEINE OIFED T T,
BROFEFZ~OREZ AR L TRFAMEZITO 2 N RN TH D, %< OHERILFE
BICFREF IR ALEBENEA SN TEY . 2 < OBRE BRI HERILF T 25
MLTWD (AAREATR,2002), —75 T, HRLFFTITICEWVTRETEZIT>THLH
RAE AP EREDO BT RFEOMER T 236 R O BAZFESE BT bAET S (HE,2010),

i, EANTHER D SR E T £ TT O BERE BAET S (RAARTEAZR, 2013),

HEEFF

4HE 5 5 EOSN A AR &S, RS E LW E & N RO EAHE L, KES 0
EBOBREEFZOFRBHHRICBNTIThAL TV D, HEITKEDNEAL TRRIEED O/
FENE L, FEREELRBICLNE LT 2, HEIT 11~14 AFMBREORET T, BF% 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
M4 5 (AAREARTS, 2002),

- 8%
W D AR ML AERIXRCREE T O, WSz EE s L TAEREIED
72O, v Rz, AT A) . BRE BT, DX idA), FEEEEE, &l (LITA).
BoR 10 (295 L) FEo—#Ho TEEZ®RS (HAERTS, 2002),
(3) AHZA K ORI RN
A4 FEARA R

HA 2 L58 A THERTHY ., - h—tfi—pk R O3 T B 288 CAEIRER ]
% (K1), INTITARERIN & FERIRIP & 3% v | RIRIFOIRAE THEA T 5, BB, ARz
HETIZ 6RO ZTITH, Fb%., WmEOH A 2 (UIRAE) Tk, 1 #Eshh~5#ishh £

8 A anfElEDTZDDEEITT HERE,
S WOIMUNZEE > TWDIEMDOL I 72 HDEND,
0 @nbARESIH L, BAR2ZAZTLIADRICT S TREEZ V),
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TICABIOBEEIT> THLARE 2D | LR THAIEY 5, 7ok, BRMWER & 85T
FERIC K > IS Bl 2 3 R CRABRBICRL2GE0H D, Tivk —IRA & S, EH AL
ARBEFZEVEAETTHIHAIL, CIRENMECD Z L3 TH D (BARERES,2002; 1
N, 1954),

A TEFMARBENDORBEE2 A TEMZTT L, S HIC2~3 B DL MO THE L
TR L 725, BEBEZ TIIRIIMEM SN D0, BREMEEERE T, 2OE FHETL,
BHITAY 10~15 HREEERmEL . Raliclife CRk) L. Wx ol Thlkh (%) &7225, 20
%, BHUIAZRT D, A ARBITS 05 B ORIC 500 ERTHR DINE FEA, T D%, M
RAPITE R TR 2 (BH5,2010), —fRDOSFETEFE OB HLIT I, I A a2 DI
RiIRT %,

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

HS1L BiE. ERROADIMEE TO B 18 BERE, A ApkH 1 BHH 72 0 DFEIIEN 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, AMUTEEIRFR T
BENRTWS (FF, 1995),

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

10 S HITHAR (ARG 2 XHITE 2REOKELZ AT D) NEAIZ6HT2H 5, HITMEW
MfEEZ LTk | B, Mk ORI S %, JEsicid 3 ctoofafil, MEERIZI 4 b
DOIEIIE 1R ORM, 1HORADND %,

c BCHL WA RS TR OIRIZ A A TR 40 mm, A A TH 45 mm, #HIR (AN Bx
15 2EEHT D) DELAICVET 255, BH BT TEDIL, A AITRFICEHA AR LD
KEW, M (K L) OfAaRH 0 A AOMMIZ AR LY K& W, £72, WLdH D08,
AT HED KU L TWD Z EEIC RV PN ZI LT D2DREZ 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 & TRET 5, (RAIZAADOLDNEL DD L ) i 2
THUa IR D,

BRSO A VIR OREE AR D IRIRDE ORI L bl o TR T 2 EIREY
TH 5,

W ORISR LV Bk A T, FEHA - R - SO 3 H1F), 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 R4, 2002;
I 5,2010; #H 5, 2009),

1511 5iE | EEIIRB A R L, ROEREIIERT, BHUIE GhholEOER
HIMEIZ A T = EAFNEE L OB SN BER) LiE (G ROAITER R 722 &
AT D) ZIRT 2, MIZAEATHEMNETHD (BMKEEBEEREZR. 1996), H
604 BT, BEIIEOE R L, DROERGIIHRFR T, BT TH 5, MIXE G TERR
ERTHD (BMKELERRZR. 1993),

7 ARXITAEBRRRARREOFKM

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 b OBENEEEO TR AL AR O SR I 1T 2 0 A 7 DA i o i il & OV &
PRI AV D AT HE ST 1 A 2 Z 88 LT R OFEREN S . A 2 OIEH)
RE RS, BRRRICHE IS 2D, AN TOEFD ATREMEIFMRD TRV E TV
(WA D, 2014; FH - 485, 2016) '3

A ATRBNTEHE SN, 2L ORBERFETIE, 1~2 BOMSE
BEMAT S, BA IHREZED SRV TRERRD 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



M2 #HECEMNEZRABTEEICKLHAFT

B HEREL N COMRE, B, [IREORMHILUTOLEED,
BiRE
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i

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 2TCHRNE SN TWD, HELO 4 OB

L 25CEHIEE L, 5ElE 23~25CE HE L THE SN TND (FR - BHREEHIF
Z2Al, 1995)

10

15 - fFAFRE

TBEED 60%LL T EIRWIGE IR, SRR LB TREMEELE H 5, 90%LL E & @
BlE. WRENBI LT <Y, I A aDEFEEZE LT,

R 20~28 CALOFIPH TIX, AT, 1~2 I TIXIBHTe42 85~90% 4 TH Y . #ind
20 EDITENRTINED 4~5%REERS 20 | SEHTIX 70%FRENE L TV 5,

Fz, |l Q7TCUL) KR QOCLLT) ., BREOARER, KEFMO AR EDHEIL,

HBEIMRWTREWE ENTWS (HEH, 1979; H AR RFZ, 2002; #5715, 2010),
< S
25

BB OYCRME, FITHRME OISR TE S L0 16 RFFREOHE & 8 FEfHRAED

B2 0 IRIE O N, RO EFH D & SNTWD (K8, 1979; 5, 2010),

- R

30
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4 fin~5 I CIX, IR 30CLL EIC e o 72541, B 0.1~0.5m O X CHA L, K
BB E O A aDRIRZ T T 20N H 5, Lo L, HERBIZ MGG 722 miE £ 72132 T
IRVERY B R Z D TR Z R0 5 2 LITREN RS LB L TZOLEE L 2w (B,
2010),

A VIABNCARFE LD T, RE2EE MDD, ARITHEEZ S D720 ORFBIBIN
(EFR) . BREOMR EMAEEDL Z LN TEXHRGICEET L L, T2 TBHEZO THE
T %, BEEBFETIE, W 1 E5ICXE) 5N XKl & ZE0ERS L7 2 (ED 7200 28
) (K3) Z W REEZZ I ALETHAES 2 HIER K TH S (EH5,2010),

3. EERH (EEiR)
LRERBFIARADHA2ZBLEDE. A IDLEKITHFCHHL, 1 EEICA
B OWmEES,

BREZITMOBRECHM T 5720, B EZA T IE DT L3kl ELBEREZEND
T ST RIE, S A HERE L CREIMRAET 2 7o IC iR T35 T il (AR T
WATRIED L) SNDD, P ORIIR BRI/ RN TN THIRT D, FiElicisu
TIX, H 120C005 60°CITIREIZ T T 5~6 B TUBE S D (B AT RF4,2002),

511 5K ONH 604 Fid & HICHIETEHRERY WIIES TH Y . AR XTAEFHER
BREOSFMICHOWTRRET 2 HFHEIT WD, HARRICRLRWVWEIICT I ENRLETH
5 (BMKPER BARFE SR, 1993, 1996),

N RN T A

(A 2O HRIT, ABANCE L DN BEUI AN TER 2882 LTl L, LSO
LR R FE RS 5 2 &30, BRI, FRESHUKIZ—UIL2nZ L3 m s T
13



10

15

20

25

30

% (AARTARTEE, 2002; #5365, 2010),)

= SREUIHEEORR

HA VIEHEAETEEAT O AN TH D, KRG A AR FEIIT DR, A A A B sk OX
T LU A ARNTEIE L, MIEAENBIEAT D,

WH7> 6 OB OPHIZ R, HOHOBRIC—FITEE 5 (Fi%, 1982), pcBIZA R - F X
EBITRSZ LN TERWD, BTITTE D, A ARRBRE I Lo F £, MEEH RN Lk
SR OHET7 xv®y (Rrbva—n) 2RET5E, A ARRITMAICL > THET =2 E
YEREI LT A AR OMNEZFY . RITTITPNIT2E 2035 A ZApHIZ 7> THNT
BT L, &RICESD (Kuwahara et al., 1984; Daimon et al., 2012), FE$ UL, 2R ITFR MM
MG D 7200, WEII AT L VA 3 RERIFRE T A R LA 2 & HET ([FI%) E¥), A A
HAPEINGHVEED BICE S &, — RIS 0B BENC NS THEINEIT 9, 1 SHOEIEITE
FLE 500 FREZETHD UNRS, 1962; #FH5, 2010), BN TORMROEAWIIT, B
TR 7~10 BT, HRHLEWRKTIS B Eo@mERH 5 (K E5, 2010),

T4 DI (/R ORIRME (IRF2MRIRT 2 2080 1%, BISHEER & BRESER THRE
T 5, [—(btEinfE) ([ FBRRERIC R < IIRIRT 2 fE A 53, AbPE i3 13
(S Sk (R AR OIRE LS 18X > THRUIRDEE T I 2 IO IRIRIEAZE
b9 2 ShfERE 2453, PR AT, (BT SRIFICRRR < FHRIRIN Z T e i fE CTh D, —1k
PEROTAUPESFEIT, EE Sk OFAE . INOARIRALEE, IR 72 &1 Lo T bR %
NZBHNTHIET 5 Z LN ARETH D (HARH A4, 2002; HIVAE, 2015)

7285, RO A AR FEIN LT AZHEINN . N BRIl A 5 272 < Th, BARHAT
BILE S TIREEZ IO L Z LB LN L E TET D Z & 13mD TH 20 (F A, 1969)

H511 5 & H 604 HlEE bIZ T METH Y, EH 5 BIRIRINOIERSZIFIC L > TABRY
b SED 2 LN TE D (BRMKPES REREZZR, 1993, 1996)

A TRRER AR & O ASHENE

(U=l Aan@EmNRAER]

A 3 HEEROFERESICER T2 7 U 2k, RaRO¥ER S 720 28 KoYt ikz

FFon, BRIZERT D7 U aid 1 A7 < 27 RTH H(Yatsu, 1913; J1111,1923) HARPEY
T aix, HA akOHEEOEESICERLTWS 2 U a kv icsik 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 HEAIOPFEIZEBNT, BEOHAREREZZEZLIEZLOR DA T THY
HA ADOMEFEN 7 TV aThd EEZHBND (Sasaki, 1898; ik, 1988; [ JE4H. 1998; {LEF,
2010),

[BETHFINDNA 2L T UaLDORHEET HIFR]

RN A 2L 7 U R LTYE, IA 2Dlfie | A 2Dl 7 = v E L THoI
END7VaADRELIILRFRETH Y, A I OMETFEINT D, ZSHERE D URARLIE UL AN
WEFIZHY, 7T a4 TBEMIIIFFITERTH D 2 LBPERINLTVD (FHRE,
1988; {R[JEUAR, 1998; f£EF, 2010),

(A =2 & DOEEDIRIF DA HIZ BT o B AR R

FRERE 2, 7 U aEMON A 2 L ORMEORMOF A TS 120 B

HENGEREE TO, BUELBEINMTHOIL TV D HIESC D TR AT - I\ T £
L7 Valhf aoaRRZELICHONT, S hary FU T4 ) LD cytochrome C
oxidase subunit I (CODEInF (7 7V = 4,192 E{K L A =2 147 Ffs) ZffrL7=& 2 A, B
DU ahAaDI hay RY T 7 ABRFA LTEBRNTZRD 5T 720 (Yukuhiro
etal. 2012) Z &AL ENT,

~ RN

\

(A 2%, BARSGMT CREOEAEEY 04 BB % MIE3WEMEORBUIEHE S
FLTWRNY,)

b AEVEOELM

(1A 22OV TIE, BASMH T CRBOSASEMEDABITHEZ MFTHEWE
DFEEITHRE I TWVRN,)

F ZOMOFER

15
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[FAENTRONT | R A IFEOEAELEYD S O RO FHeNE]

HA FEAETHERIWE UL, FEMEO DA 2 7= (Blepharipa zebina) . 7
U 2 R YN (Exoristasorbillans) . 714 2/ 27 I ¥ = (Pediculoides ventricosus) 3% %
(AAT RS, 2002), =0, 77 a3ty KU T (Exoristajaponica) . 714 =2 7
17 T (Pales pavida) \Z X D54, NI LTV, I~ RUSE, UvAAH, X
I VE AILVE TUT AT, AXAANTH, TUH, BRI AR RES
TS (IR 4, B, 1929; iTA D, 2014),

(A FHP R AE I & 2 YL oD FTREE]

DA TWERT HWMEWME L L TIE, I A 2 EZAEKNN Y A /LA Bombyx mori
nucleopolyhedrovirus, 771 2 HIfE Z A {KJH ¥ A /LA B. mori cypovirus, A ZfrYEdkiL,
Ji 7 A /LA B. mori infectious flacherie virus, 7  2JREZJH Y A /LA 1 i B. mori densovirus
type 1. 1A ZIREEI{ T A LA 2 B. mori densovirus type 2 DV A L AR, HEX L HIHE
‘¥ E X DI Beauveria bassiana, %X X O R H Nomuraea rileyi, $:% X 9 IR Metarhizium
anisopliae, =771 ©IREA Aspergillus spp. <& DR, Al EEMERAVIR ORI Enterococcus
faecalis, A8V OIRIFE Bacillus thuringiensis % O, & L CTHRL1JH DIFIFER Nosema
bombycis FEDOWILFRNZET 6D (HARERTS, 2002),

[FERGMEE T & % thaiE s L O T gEME]

B oNafix DEFE, TN LHEEH SN OFEHWE IR L TSR H Y . 2
RS TRET DA TORBIENET NS (FFH, 1979),

2. BEEFHEBEXEDEORREETLHER

Z 2 TlE. HC-mAG BARFENERREEOL S N EEAMALEE A 2 (HC-mAG,
Bombyx mori) (GN7, GCS7. GN7XGCS7. GN7xXH 511 B, GCS7X H 604 5) (LLF R
BETFHBZ A 2] L0 D,) OEHOEOICHW SRS SV TRET 5, Th
ZHerh | AR OMRES I LT, BT EANEORFBIC OV TRET D,

ABEAFAABZ T A 2 OERICE, BBRT (7 ARV V) O—D>Th D piggyBac
W2 X DBIETEANEE W, piggyBac X, A 727 ¥ 07U (Trichoplusia ni, B H
fiil - Fa v H) OREMITN-368 ICHKRT 28K+ TH Y, DNA ETHY Iy
AN TLOHEZFA LT, FRx RERETCEEFEANCHNGA TS (Cary e

16
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al., 1989; Handler, 2002) . piggyBac %, ¥ABRER BT 7Y 2 DORIGHINE E 7o i %
FF> T\ 5, piggyBac DISRBEIEFE Z B IE D &, 2 OIEBIRERE D RKImECSNZ R R AR
AL CYIlr L, Y10 &SNz piggyBac EEY / AHICT VA MTHEASD (X 4),
7272, ZDOFEE Tl piggyBac HIENBIRBLT BRI EIZ L > T, 77/ LA OA
DOEGPNCHEERE LT 0 Kbz 0 T 5 alieteid 5, % 2T, piggyBac % W2 LT & s 138
ARDBEL 72D,

T A N ERNZBIE T E2 B AT H729DIZ, piggyBac WA LT 2 O T 7 A F&
MAGHDETHNWD (M 5), —Dl%, BEEERETFORDYIZ, BALLWANEET
AL R —7F 2 RT, b 9 —DId, piggyBac DRIFELHID 5> HD 1 D& K[ S
Bl =TT 2AI FTH D, BBIREZMET 2 =77 23 FiE, A5 ORbGR
FIDKEBLTNWDTH, ENAEKIII A 25 AFIZHEAIAT, FRFICEA L K —7
T A FHRORMGEINCEFREN TR Z YO L THA 25 ) AFICTHAZSE LT ENT
&2,

KiREF KRB S
8518 & T piggyBac <M skEzear | >

S e

yﬁﬁﬂiﬁi‘ﬁ‘étﬂﬂéﬁ L T&ER

"llll
”.
L 4
.‘
anmun®

4. EBBETF piggyBac DEE

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
Sy SAmmmmg  SAlEmmg

EALEROBRTRY Y ==y
X5 EEEFHELZZNDAIOEHE

RF—=FTAIREANNN=TTAI Fah0A ATHATIUL, 2 2OF7 T AI &R
5 ETHA AZRINTHMIEAT 2 HEEZD, ZHIZED | ~AR—=T T2 Rinbiilfa s
NEEBREOBE T, BNBE TR A 27 APICFHA SIS, BMEA L7 fEEoH
TIE—HMOMBATZ TN Z O BHBIR T 2R OZ & L0 b L, II0R 71272 2 A58/ %
FITZOMANEE 5 &, HEALZKROMR ORI, Bis TR EENEC D, —FH, ~
NR—=T" T 23 RARIEAN A e s CIEEE L2V T, BAENEAL THIESHE 2 5
10 IZL72Do T M1 27V IZEEND D TFOEMBED LTc sz LT, ik
Wi kbi s, ZORER, “EMIZBNBE 2R OBE FHBA I A 22 BT 2 &M
T& %,

(1) BEERRRICEY o FH
15
A FERKRUORERER DK

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

18



Y, Elo, MO AZ 6 12,

H B EAR 1 O Mg FEBL S 2 BT 10 (2R,

®1 FF—TSRIFOBRERE. BK. Hee
BRER YA X | ERK U

BEFREAIEY )

RERNF L NRIE—T 070 HEBE X VRV ERBEBETHBEIEY b (HC-mAG

Fibroin H promoter (7 (1 7' 1
A~ H # a7 ne—4
—)

1.1 kb

HA KT 4T uA 2 H EBEIGTFOS0E
—H—, 747 a4 HEEETHEBRT 5%
HRER IR COBIE T OERGA HET 5 (Kojima
etal.,2007),

HC-mAG (BB CTh D
RIS N H—T 4
7 nrA v H#ERE X T

")

2.3 kb

T W Y>3 (Galaxea fascicularis) F k08
JeH R BILT X BERAE AL THE
L7ckkasot 7 /37 '8 mAG %, 1A Ak
T 47 aAy H#EK RGO TG E
LIcfla 2 oG a— R 58 GBI
10), FREEIEFFO 7 4 7 a1 o (ke & o~
RIE) BELGED, CRIZIFE AT VD 6
[El#E D IR LRSI 2 22— 4% 6xHis 23N
TWn5,

Fibroin HpolyA (7 4 7 1A
v H#EELRFY—IF—H
—)

0.3 kb

AWK 7 47 Afr HEHBERTOX—
=2 —, IGEEEZBET S (Kojima et al.,
2007),

B AB779767 D—iF)

BETREEN S RV Bl F (= —8T) AV N TRy Va L F

3xP3 promoter

0.2 kb

IRCOBRFRBEOTZDICATHICER I
T HERSITH D 3xP3 &, FAnrayPs
v /ST (Drosophila melanogaster) HK#E 2 v
7B NTE hsp70 BT O 0T —Z —THE
BIHLTnE—F—, B fORTOES L
HET 5 (Berghammer et al., 1999; Thomas et al.,
2002)

19




EGFP (SRt e 2 v

N7 EBAT)

0.7 kb

FU 7 T4 (dequorea victoria) KD UZET
RO Z VT BT (Vv Ty 7 4L
Yang et al., 1996) . &5 F#AHL 2 7 A = &84k
LoD~ —A—#inf& LTHWD, Bt
Bifge L7- 3xP3 promoter DfEI & L AT, &
B2 1 A = DIRT EGFP 2% 8§ 5,

SV40 polyA (SV40 # — I %
— 4 —)

0.3 kb

VT A VA 40 (Simian virus40) &7/ A H
KDL —IRx—F—, HEGKELHIET D,

T (727 &'y a FEE ABT13995 D—E)

piggyBac R

0.8 kb

A 77X U (Trichoplusia ni) DL
B 1 piggyBac DR (Cary et al., 1989),
A Al ) DA~DFFEAIZES LT, piggyBac #58
f% R ORRFALS & LTE<,

piggyBac L

0.7 kb

A7 7%X U (T ni) HROERR T
piggyBac DARGELS (Caryetal.,1989), #A =
7 ) D~OIFANIZER L C., piggyBac Bafb % D
S L LT <,

SBRREEIR (RBEFEBRZ A 25 ) ARITIXFEELRY)

pUC ori 0.7 kb KIGHE (Escherichia coli) D FF A I K
ColE1 OHEBBHLES, K77 A FERBEGHET
THET 272D DESITH Y | KEsTHH %
HA D ) AHPIZIEEA SR,

AmpR 09kb | HFIAEWET v B2 Y AR Al EE T, A

7T A REROKGEZ®RIKT 57200/
FITHY ., KBTI A 2DF ) 2FiZ
ES N (WA AN

o REERO 55, ARIZRE SN THRWDERZICOW T, AT A 21280 T

GRVE 2L 7 Ty JESSPANAN

20




L U 2 B0 - Do EE

AmpR -

piggyBac R

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

10339 bp

Sall 8070 3xP3 promoter

— Sall 2383
Sall 7194 EGEP
EcoRI 7173 [7 - BirrREED
EcoRI 7077
EcoRI 7043
(HC-mAG ®T% mAG BIZFOER ) SV40 polyA

Fibroin H | polyA

HC-mAG BfE FRERAEH]

EcoRI 6782

Sall 6655 Fibroin H promater

RT-PCR EiH

HC-mAG

6. HC-mAG Bz FEAITAL =TS X T F pBac[3xP3-EGFP]_HC-mAG D#&i&
BHREROBERRUHEBEICOVTIER1 2SR, Y on(TUF(E—-2avRATR-T0D
HERVEGFRROREM ZHET 51200 RT-PCR DEEZETY,

MUK ESD ETIZE ONBREEX 718 T, £9, E&IK T piggyBac % pUCIS IZ
AL THONT- p3EL2 (Caryetal, 1989) |2, ~—H —&IaF¥H & >~ b (3xP3-EGFP)
AT D & & BT, piggyBac TSR E A T O ZBR%E L T pBac[3xP3-EGFPafm] % {E
L7z (Hornand Wimmer,2000), Z U2, fkfEEH /X0 H—7 4 7 m A o H #H@G ¥
10 NI EBIE TR E Y b (HC-mAG #5738+ v ~) %4 AL T pBac[3xP3-
EGFP]_HC-mAG % 1EfL 7=,

21



muit s o untT [P —
=

HC-mAGELFHREROE »~ F

|

Y—hN—BEFERRIE + HC-mAGEZFRRALE » +

pBac[3xP3-EGFP]_HC-mAG

I, B

T

4 I semzazr N >
D
puc1s

L BREETORE

v\
IXP37OE— 42—

EGFP | I
SV40 plyA

7. HC-mAG BizFDEAIZHW:-TFX I F pBac[3xP3-EGFP]_HC-mAG DE&E A%

A

ANIVIN—=FFZI KR

RF—7F Z 3 RO piggyBac R & piggyBac L \ZHeE 7= BHIGEIRZ I A 247 ) LI
AT B0, BBBRO@BENLEL 2D (K 5), ZOWEBEREEMGT 57201,
A~V R—=TF A3 R pHA3PIG Z/E L C, K —7F A RERETHA aJfciEA L,
T D= T"F 2 X R pHA3PIG ORI ORISR O kA 2 1T d, $£7z, HAR
10 FNZRliR 1112, RO 2 X 8 (2773 (Tamura et al., 2000)

22



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

HRLE R A X | HRKROBERE

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
BREROBRRUBEICOVTIER2 2SR, NA—TS5RI FOREUEHRT 5120
® PCR DEHEZETY .

v ERREROME
® EEEROERER OBEE
[HC-mAG &151)

HIBIS - Ch D HC-mAG BinFliE, WA agk7 4 7oA HEZ VA7 EROT
Y>3 (Galaxea fascicularis, FIIAEY - 16 ) HORRREEOE Y VX7 BIZT R R
EHAEAL TWE Lfkdot 2 "7 mAG (B 10) OftG# 7Bz =a— L
TW5,

74 7nuA Ly H T, BRENRT D RS XV ETh D, ARBAT HEER
FITE, 74 7 uA v H B F ORI LT 2 LRiEE) 5, mRNA ~OiRF 245 1k
SHDHH—I X —F =G Pk E TORKEFANTWS (Takiya et al., 1990; Kojima
etal., 2007),

a2 L7 E (mAG) I3 E ARNE 22 T TR A BT H X " E T, &
B RBl~—H—%L LTHWOND, SEAWZOE, BEERTEEEHET D X I
DT X BB % E#L L7 mAG (monomeric Azami-Green) T 5,

6xHis [Z, E AF VU N 6l N o7 N LIRAR Y XTF R THY | HELEEDH X
JEONKELIZCRIMMTLHZLICRY, =T NVECLDT 74 =T 4 KRS 572
EIAYSY g
HEEIn & LT- HC-mAG Bin 1%, 74 704 v HEBEEFOPREZBREL, Kb
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VIZ mAG AR T AL TER LT,

mAG % 37 B KON 6xHis 28, BEEIDT LA v P OT S BES AT HE D
D, T LIV T — B X —Z (Food Allergy Research and Resource Program Database (FARRP) .
ver. 20, http://www.allergenonline.org/) (ZxF L C EfEDBIfE%A 0.1 & LT FASTA Misk &47 >
el ZAh, BEm7T LV & 8T X ik AGEe C— B D BRANEIERD b T,
ZOFBA Ty I BEORORESR 2B ST HEEITA L TWh7Ruy,

[Tk B & > 37 R R ]

AL T-HAHL R T A = ORI, Rk A Z 327 'E (EGFP, 7 v T v 7 ft)
DIRTOFBLEFIH LT,

~— N =T DU OB G, AV 7 T 7 (dequoreavictoria, FIFREH)
f9 - & Rohfil) mkofkaiity X7 BThY | BirrRil~—h—& LTRE< A
HbITWD,

3xP3 YT —4 — %, IRTOBGEFEIADTZDICANLIICAK SN HERYITH D
3xP3 12, ¥4 v a vy a v (Drosophila melanogaster) MRDEN o v 7 X LR J g
hsp70 BAG O 7T mE—Z — %G L TELILZ, 2D 3xP3 F'rE—X —[3ffkx RE RO
HIRCHEIRICB W Tl -2 BB S5 (Shengetal., 1997; Thomas et al., 2002) , 73235, 3xP3
TaE—H—OFMHITITEY 3 v 7 I K DHEIIARETH D,

SV40 ¥ —I F—H—F, VI TV UAINRA0 T ) AEKD X — I 37 —F—T, mRNA ~
DG E I S5,

WA N2 X ER, BEHOT LV EXEEOT X BESNEAT 5 E D
M, T LIV T — K ~_—Z (Food Allergy Research and Resource Program Database (FARRP) ,
ver. 20, http://www.allergenonline.org/) (25 L C EEDEE% 0.1 & LT FASTA B 217>
T ZAhH BERT VAT &8 T R i L T BT ARSI v o T,

ZOHRBIE Y NI, BEOR ORISR L LS EDHRRITA L TWh72Ru,

[~ 8—FF 2 3R]

AR —=TF X ROVERUC B 7= > Tk, 2 DORMESND 5 b D 1 S>ZHIER LT, A
aHROMINE T 7 F o A3 BB TOTaE—F—%H AL, 2LV, B4 2O
W C piggyBac BREEER NIEBL L, [FIRFICIEA L7 R —7F 2 3 RO piggyBac Kl 51D
FIZH 2 ARBURF B30 A 2D ) LPIFAS D, —J5, ~/ =TT 23 FAFRITR
Skcs % 1 DKL TWDTD, DA aDy ) AFIEASID Z L7y (X9),
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(2) X7 Z—IZEATHER

A HHKROHE

KRIBIR TR Z 0 A 2 DVEHIC W=7 2 — XKW Escherichia coli I3k ® pUCI8 T
HD,

HEf% K 1 piggyBac % pUCIS [ZHiA LT p3EL.2 3355 (Caryetal, 1989; X17), R
— 77 A X K pBac[3xP3-EGFP] HC-mAG %, p3E1.2 Ikt ¥ o 7 ERBL &> b &
HC-mAG BIEF#BLty AL THELNZ (K7,

RF—=7"F 2 FD 2 DORIGHAN K OF DN Z S LefEIRE A 257 ) DA T S
7o, ZORIMGESNEZ R L THA 2 APITHAT % piggyBac SRR G D~
W=7 A I K pHA3PIG Z#H\\ T\ % (Tamuraetal.,2000; X 8), pHA3PIG (Xflifa'& 7
7 F v A3 Bin 17 0 —H — D) E T piggyBac TafBEEHE & 3L S 5 43, RIS D —>
EREESETCWDHED, TRAKEIA 27 7 AFEBAS AN (115),

=S

O 7 Z—DOEEE R CHE IR

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

pUCI18 |Z#ER R 1 piggyBac %4 N L7z p3E1.2 OEHELIL 5,958 bp, LRSI, BIHS 10
=B,

RK—7"7 A 3 K pBac[3xP3-EGFP]_ HC-mAG DOHiEEHT 10,339 bp, H i n 1 DM KA
FNERIR 10 =5,

LR —=T"F Z 3 F pHA3PIG DHEFEHEIT 6,160 bp, HIEACHNITHIA 11 2 S M,

@ FREDOHEELZHETIHERFIND 2HEIX. T DOME

pUCI8 IZ1%, MAEMH TRy ¥ —Z T HBEO@ K~ — I —L LT, 7T U Uit
PHZREBT 2B TFREENDL OO, KBIRFAHBZ A 2D T 7 AP Z ORI FIX
BAIN TR,

p3E1.2 |21, piggyBac ¥rfE B4 3185 1 K OV O WA D RIHELS D> & 7 2 8585 [K 1~ piggyBac
DEENBEEND,

RF—7 A2 3 K pBac[3xP3-EGFP] HC-mAG (28 Tix, p3E1.2 2> 5 piggyBac Trfbii%ESR
BIETHRBREIN TS,

~R—TF A3 K pHA3PIG (21X, B4 2 Ol COBI T3 E BET HHlE T 7
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F A3 BInF T RE—F— L DO TIRICHR ST piggyBac IR BI T EZEND
(X 8), TERUCHT=»> TIL, 2 DOFRIMGEHD 5> HD 1 SD&EHIFRL T, A 2 HKROHMIE
TIF A3 B OTae—F—%FHA LT, ZHIZEY, I A adfias T piggyBac ¥ix
BRI BB L, FFFZIEA LT R —7"7 A X RO piggyBac KimBlF ORI & 5 HEIE
BABHA DT ) AFITFHASND, —FH, ~3—T7 7 23 RARIIRGAELSZ 1 DX
BLTWDD, WA 3Dy ) AHRIZFEASND Z &R (K5),

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

AT B —DARYEE - BRI R,

(3) BinTHH R EME ORELTTE

A BENCBASNIZREERDOHE

K —7"7 A X K pBac[3xP3-EGFP]_HC-mAG T Dt 5 EZ0E DA% B 58 O E K O [A)f
O HIPREESR IZ X D UIBRERAL 2 X 6 1R, 2 DD piggyBac KIECHIDORIZ, ik~ —7
—Tb % EGFP BInTOFRBA L v b & OCHARDEREZ BN L LT HC-mAG &5 O
FHHH Ty FBFFAINLTND,

Ry B =~ OPEGREE O TAE DB S &K 7 17T,

0 EENICBAINTEERBROB AL

RK)—7"7 A X K pBac[3xP3-EGFP] HC-mAG ([X] 6) Z~/L/3—7F 2 3 K pHA3PIG (X
8) L bHITEIEI (B) ~EEMIEAT DA ETRALE (K 9), ~ =TT 23 NI
piggyBac O 2 DDOREGEIID 5 H 1 DH KB L TNDI2DIZ, TNBEENR A 25 Lk
IR 2 2 L3y, 77 A REFEAINIZO R OEFERIIRSIT piggyBac TR
P NTHEE R A 25 ) ARICFASND &, ZTORO M TEEE M T A
aEBKTHENTED (K9),
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R —7"Z 2 X K pBac[3xP3-EGFP] HC-mAG & ~/L/X—7"7 2 I N pHA3PIG % BAMIE

A ST RGN DI L L2 5hH (Goy 9 KT 10) ZpiETHE L7z, ZOFEF T

10 FEIRHRSRHE & 72 o> TRFFHEFFOBMMA R Z N2, Z D Goflik% FA/C R & KAl T 5 Z &

(2 & o TRIRMEDSZHEIN 21572 (G, X 10), BARFHEHL 2 B IR Tl Bk Ao & v

NI BEFBBT DD, BAEZET S E A $OLBEMET CEIZE L, IR Co B Al ans
W R E B L TV D AR AR LT,
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©® FF—FTF7RI NIZEBWT piggyBac IsBEERBLFHRE L TNDH Z & ORER

ERL 7= R —7"F A X KN pBac[3xP3-EGFP]_ HC-mAG 23\ C piggyBac x5 8% 38 fn 1
WL TWRWZ &, Uik 7 A I FNOMIERAIFEGHIZ L 0 R LT,

@ KFF—FFRIFICBITIHBAEBHRYANAY ) bOWF OB

ERL L 7= K —7F 2 X K pBac[3xP3-EGFP] HC- mAG (28T, =K1 piggyBac D
Ja—=27 OiaFE T, AcNPV (dutographa california nucleopolyhedrovirus) @7/ IAIZH 3K
I 5 FPEAT (&2F 642bp) @ 5 Il (340bp) & lef9 s 1 (&K 1,548bp) @ 5' il
Wrh (469bp) 235> TW5H, WTILOWIA & piggyBac KEBLAIDOIMUZH Y | 1A 25
J LTI A S R,

@ ~NWR—TFFZ2I FOBRGFHE

AR THHEZ 1A 22 (GNTs )k ON GCSTs. [X110) O 5 finsh oo % ERER s S i L7
J I DNA 8 L L C, BEEREIR T O —#% PCR (2 X Y #ElE L7=, PCR ICHW=T
T A ~— SRS DM OLE 2 X 8 1T, FBROFER. GNTs KT GCSTy D77/ 1 DNA
26 piggyBac B IR RIR T OMIEITERO b oz GBI 12), 2D &b, KER
FRAHEZ T A 2N ZNIANN—=T T 2 I ROBSIDRAE L TN E DR TE T2,

® AEMSEMPZETMCLERERLZNET 5% TITAV DN RROBRROREE

BRI A 2, IH - REAEWERTZERT (Bl - B (230 T w-1 pnd ~D
AR TEAIZ L0 EH Uz, AR S 28 Bk ot e 2 o 3-8 (AR 7 OV il 20 ok £ Y % 7 3
Rk L, G AL LTHEMR L, W2, EMMTEDH 603 5 M TH 604 5 & R LAZHAL
HEEITV, BNBEBETZ2FEOE O ICEK L TGN 28 . L-, —FH. G & FEH LD
1604 5 & O 511 5 & QR L, BREIS 28> & 91258k L T GCST ML L7z, MEfd
SRS DOREZFE S 5720, GNT7 & GCST LRl L, [GNTXGCST]Z# B L1z, EHIC
GN7 %1 511 5 & WL L7Z[GN7 X H1 511 5], GCS7 % H 604 5 & ZZBL L 72[GCST X H 604
FlEENENERK LTz, BREamZX 10, BBRICHWIZRME R O A R 3 1277,

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

14 BAINBEBOBREYBPFET LRV —K
BIn L% 714 = (GN710. GN712, GCS710. GCS712 L OGN7 X GCS7]12) K UFEELR
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THAHLZ 1A 2 [H 604 5 X H 511 5D 5 lingh M O% AR5 5 7 5 DNA ZfhH L,
PPN A TV EA B g BRI VIEASNTEBE T2/ L7z, £72. inverse PCR {£
IZ& o T, HASNT-EBIEFDF ) L EOFEAGERFTZ 8T LT,

PN TV EAB—2 3 AR KT 5, GNT1o TlZ 4 2D REfti L7z 2
EDD, FEAREITL4 O THDZ ENRBEZ b (BN 13), &IZ, inverse PCR {EIC K 2 fi#
Hrmb, Zhb 4000 ROMBAEANL, 82, 6 24 YeofkizznEn 1 » fr, 8% 13 Y
R EIZ2 7T CTHDZ EHBI LT (B 14), GCSTi0 TiX 4 DO/ R (43 10kb
D2 OO RPEMET 5720, BRUKENCL 530 ML 3 Dlcix %) #RiliLizZ
EMG FAREITITZ4SOTHDLZ ENEZ N (B 13), KRIZ, inverse PCR JEIZ K 2 i
b, ZhbH 4200 RO 5 3 OOMAETTIL, 5 6. 5 13 LU 20 Yefafkicz
NENL 7T THDL T ENHBA L (IR 14), 550 D 1 DO/ ROMWR BT 23
FERSND T 7 A EOBEAEFTIZHRIMEEZ R Lz 7o), Rk EOMEITFFE TERdo T,
[GN7XGCS7]12 TlE, 8 DD/ RZERINTHZ ENTE, ZNHDNY ROYA XT3
T, GN7 X OVGCS7 TR L7enNy Ry A XEFR T Tho72 (BIR 13),

EDZ LB, GNT KN GCST D=2 B —HIIZ 2 4 S, [GN7XGCST7]|D = & —#
X8 > Th D,

2 BASNIEROBEYOBEMRICET 2BEEOREM

PHPoNA T Y FA = a URHTORER IR 13) 775 GN7, o TR L7z 4 DD = e
—4 GNT2 THRBRICHRI TE 72, F£72, GCSTio TR L7z 4 2D 2 B —#53 GCS71, T
HIAERICRICE 7, ZOM, [GN7XGCS7]TiX, GN7 KT GCS7 HIRDFT R TH/N R
R LTz,

PLEDZ D EBA LG FIL HEICBWTLERITEZESNTWD S LT,
B A A ) AT, piggyBac HHLIE S HIEM A FFOBISH £ o — N4 58E
T OIFETHRE I TV,

N BASNIEBROBREY OREER R OB CORERRO L EME

BA SN OERY )b BB TR LEEMICRIAIND Z L 2R T 570, #
faf#Ha 2 B A = (GN711. GCST11 KL OYGN7 X GCS7]n) K OFEELF#H# 2 B A 2[H 604
X511 S0 5 ESh R OREAR) B4 RNA 2R LT, HC-mAG EisF %+ % RT-
PCR Z4To72 & 2 A, Bl Az 1 A aOREEEEYZ B L=, £7-. o &,
WE AR DA ORI CRBEE Th 7= B 15, —F, Bl BRIz aT

X HC-mAG B DEEW Z2 K Lz hoT-Z L, KB A 2128 WTH
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HIBEAR T AL ERNCHE L TWD 2 L 2l Lz, £ o, AT L TROHE 2R L T
W5,

(5) BiaFH#ZAEMEORE R UBRIOHEW T L b ORER OMEEME

P oNA TV EA =3 ARCK DM G 13) 1IZ8WT, 2 ug D57/ . DNA
J% % AlkPhos Direct Kit (GE ~/V A7 748 2 VW5 Z LI L0 | BRI EEER & < |
TR IREEOMBIRERE S D 2 ENTE D, 2k, IRIB B I A = TIE, FERRN
N RRVTFABRRBDOLNRNT 0D, RBR B T A 2 & IFEE R A
aZ XBIRRETH 5,

(6) BEEIFEORT H25FF LOEL OHEE

14 BAINEBOERY ORBIC LV 45 Sh T ABRFR SUIA R R

KR FAHEZ T A 2 T, BAINTfREEE VRV E—7 1 7 nA v H $#HEG ¥
VR ERIE TR, 747 a4y H#EEIE T e E— 4 — Ol T THROBIIERIRT
BB SED, EEISNIREIICT VN IBE—T7 47 0o H#H@E S X7 BITNTEN
D74 7uAr HEEEAETDHZ LD, ZOENEGT 2R ARG Tz 71 21X
HEENETRT DX NV B EGURREEAT D,

T, B~ —Hh—L LT, 3xP3 7 rE—%—DOHlHl F ChBARRAE S T ED
BETEZRBIIELZEICED, ISR, i, AROIR AR ER A4 L S5,

PREENE T NI E—T T aA v H A2 N BT MiES N EThD T 4
TuA Ly HEEENL L RNIETHD mAG X T EOBEY 7 ETHY ., WTTh
DI NI EHEMOMEE NS ED LD REREEEZ AL T RWI LD, FEDOF
ONHREE(LSE DA AL TV RWNWEEZ bND, £, WAk wR X LT g
LWL RTETHY, MOWEEESE D L) REERIEEEZ AL TRV b,
B EOFORFHREZZEMSELIMELZA L TRV EEZBND,

ARSI OV T, RETAIRZ A 2 LIEEORT 5% o
L oMOEE

BAR TR A =1 [GNTXGCS7] KROIERIS T2 A = [H 604 75X 1 511 4]
DAEFREA [ OV BEZE ORI 2 F AT « el U7, ShAROOIRER, R O B, h R iR,
S OFTHEY, PESRITEN K OBEINEROFHA i, MM (125 3 ) & N Lfaktc, L&
B (4.5 ZFRETHT L, TS OFEICENTIL, A RETHE L, i
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(X, PEHP A A o 7o 0 AR & LT, il S oS CRRIE LGRS S L
HBROEFTRTE, WPk 2RG e Lz~ (K 11),

Eul - )
[on ace7 | | Fo048 » #5118 |

5 M. £EZH - FRFHFEEZHERT IHR

Mz T, EaHEz B A 2 (GNTis, GCST1s. [GN7XGCS7]1s. [GN7X H 511 5] 15 L Y
[GCS7X H 604 5]15) KOFEBIE /X 1A 2 (A 604 &, 511 5, [H 604 5 X 7 511
FIROLH 137 5 X3 146 5]) OAFLFR) K OARRFRVRHE 2 I8 36 1T £ 5 —Fdfili 155

10 & LTHI SN T CTHE L T, BABKBFORERMLLET TR AT B RfEDE
BRI R OVERR R R E O 21T 5 70BN 21T o 7= (BN 29), FEIR%L. WRbsg,
S, R, EE L O EORAE T, EEicbTo ) FECHEE Lz, BRI
MWTIEBIR PR A A 2D 4 RfEiE, BB FHEIEZ T A 30D 5 Rt & RIRRICFEH T
THV, H604 5, H511 5, H 604 5XH 511 ik, L%l HW B s TH# x 7 A

15 2 EEEME RIS, B 137 B XX 146 SIXEERFEE S CWb72n, lxig s L
THW,

. \Gcs7>< 560477—\ l \ 5604%><z|:511%\§
‘GN7X':F‘5117:T| ; ’

\ Ell37vj~><§14677\§

12. HIE=py . Ef%‘é?ﬂ*]ﬁ'l‘iétb%ﬂ“%;;_ﬂuaﬁ,.%%@?«r%
20 @ EREORM:
[Shdh k]

— AR B A 2 GNT7. GCST X [GNT XGCS7] DBE
25  SHOZEHOYODERRNAEZFHABEL-ZEZ A, GNT7 T 1 & 5 EOEENIE
BTz H A a3 X0 ik (BIER 16, P<0.01), GCS7 Tl 3~5 DR E N IEE

I A 2 X0 bEP-7- BIFE 16, P<0.01), [GN7XGCS7] T 5 O IREN &
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T A 2 L0 b7 BIER 16, P<0.01),

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

\nn

H _/\
Ba

B2 DA a OB OEREITHIE L TWeWn, fFE I8 LBz
HA ADTXTORBEOHROKE ZF, BB B A 3L KREREWVIZR O
Mol
[Fi = -

i - i fa)

B
E#
E#

— ARG B A 2 GNT7. GCST ZGNT XGCS7] DBE

W (2 F e OE ) LM OWEE (2> Ok O S a2 D Br 2 EE) 2308 L
& A,

C EICOVTIE, GN7 KON GCST 13 FHAHL X 0 A = L HGEHFRY A B EITRD
bieinotz (BIER 17, P >0.1) 23, [GN7XGCS7] 1ZMEME & &I I n - 2 H A
L VENST2 (P<0.01),

B EIZOWTIX, TR TOBEBE A A 2B W TIERBE M 1 A 2 L it
hote (BIE 17, P<0.01),

X, BRI T A adik, IERE TR A aPNAATHY  BRIEED
5HEMNThHH- T2,

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

N
S

M (hZEeMoER) AL LA,
BT T A RO D B, GNT MRS b I —FERWMEZ R L7y, FEE#
WRHULTH DA 604 75 L ODMICAHEZEITRD RN T2,
- [GCS7X H 604 5123MERE L HI1Z—F@mWMEE TR LA, H 604 5 X H 511 SOl & 1%
BEEITFEO NP oT, « ZOMOBIRFHEEZ 77 A 2 %2/EIX, T b O
BEThHoT,

WifEE (fE 2> O O A I PrWe B i) 2l L7cs 24,

CBISFARIRZ T A FRKED 5 B GNT OENMERE & $I12—FK< | IR FHEHZ L
A ADTRTORMBOM & FRRABENRD btz (BIE29),

- GCS71E. H 604 5O1f L ITABEENBO HLeho T2, ZOM L ITEEZENTED
ni-,

« [GN7XGCS7] . [GN7 X 511 5] MOYGCS7X H 604 SN L Tix. & sz
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T A R OER HIRME E SVEORIZ A>T,
« GN7 <2 GCS7 X s < 72 DAEMNC o 72708, Bin Tz A o ORSHERE I,
B THIZ A 3 & K& GEWIT R -T2,

Wil L2 DN T BB AR 0 A A DTN TORGUTRRE DM, FERZ TRV A =
DRFIZAEOHEH TH -7,

JERFEAE IR A OB E L TABR STV D RFERIC XL 5 & B EOR/IMED 0.85g,
KAEDS 2.44g TH Y | Wi EITH/IMED 9.7cg (0.097g) . HKIEDS 63.4cg (0.634g) TH
D, Fio. ZARERE LT, BHE 3, WEE 100cg (1g) B2 2 R/MOIHE SN TS

(NG - 114K, 1980),

ARBAR AL Z T A 2 OFERFER CIL, WEOK/IMEN, GN7 O 1.47£0.15g CEHfE+E
FEAEMRFE) T, BARMEA[GCSTX H 604 510 2.39+0.21g Th o7z, REIaFHMZ A =
DR EE, R EHRIG CTHEM SN, EMEZHREORELRITTZLORNEEZ BN DI
BAR TR Z 0 A 2 OBSEOFFHNICA->TEY, MERWEBZ LT,

i JE B DWW T, e/ IMIEAS GNT D 0.27£0.04g THRORMEAN[GNT X 1 511 5] & [GCST X
H 604 51D 0.421+0.04g Th D, RBILTHEZ DA 2 OMEEIT, B EBEBIL CHEMA S
. EMSZHEORBEZRITT DRV EBZ LN L IEBRE BT A a0&ELFED
FHHNIZA-TERY, ERWEEZ BT,

©® AEFORHE

Ube e - Sh U H ]

— R B A = GNT7. GCS7 KUY [GN7 XGCS7] DBe

SAEIND 5 LY MBI 2 EIG Th MBS IHEER) LHES BRIy ORREE & 1T
STOD, BRI E > THRETZEIET 2 T TOMMTH 250 h IR 2 84 L7,

BALAAIT OV TIE, GN7 K OYGN7 X GCS7] TIFIEE Iz A 2 LK< (P<
0.01), GCS7 ITFBIE IR A 2 LV @mhotz BIR 18, P<0.01),

PRI OW T, BRI DA aPIERE BRI 20 E 1~2 B -
7= (B 19, P<0.01), 7ed, BE M2 B A 2 ROIEBRIR IR A 2TV T i h5E
RIEREEATVN, IF - Sl - i - RO KBREE TR D,

AREIE R A 2, Il PR D A 2 b AR, I RIELE S0 N TE%
SHEINEAE L TRET 5, B, REIFERELHKBITDAR,

ENERERES R B A = GN7, GCS7, [GN7XGCS7] . [GN7XH1 511 5] KX
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[GCS7X H 604 51 DHFH

A LB AR U A 25RO T, b mWI RS 2R L7 RtE GCST(H L
HE:97.5521%) Th o 7oy, £ OMEITIEBIE IR X A 2 RZF O Th b @ WM E RS
ZRLTIERHTH DA 604 5 X 511 Z (LA E:97.810.6%) L 0 HIK< . N 2oFEZET
O BT (BIER29),

PEIEIZ OV, [GN7XGCS7]2% 22.8 H & b4 < . GN7, [GN7XH 511 &] KN
[GCS7X H 604 %5]1%23.0 H TH Y | FEBIE AL A 2 LD 1~2 HIFEEWMEIC
o7z (R 29),

® AETFREN

(RS

—RERBRRE R S TR X A = GN7. GCS7 KX ONGN7 X GCS7] DA
EWEARA LI 2 A, GNT TIHIERE FHM A 4 2 LV K< (P<0.01), GCST K&

OGN7 X GCS7T) TIEFEEn R 2 7 A =2 & ORNCHFH A BZEITRBO b Lo T
(AR 20, P=0.65 & P=0.11),

IENEERAL B AR M X W A = GN7, GCS7, [GN7XGCS7] . [GN7XH 511 5] KN
[GCS7 X H 604 5] DGE

A LT8R AR A DA 2RO T, &b EVVE AR L2 RMIE[GCSTx H 604
F(E RH:95.5%) TH - 7o b3, EOMEIZFIERE THIRZ I A 2 REOF TH b @V VE R %2
RLTZRMETH D H 604 S(ERIH98.0%) L 0 HIEWNLDTH 7= (BIFE29),

@ HE#eeh

(S RBE)E]

—RERBRRE R B TR X A = - GN7. GCS7 KX ONGN7 X GCS7] DA

Wb sh A EN T 2§ & i 9™ 5 7260, 4L 10 em O Z W7ok iz gh 14 30
BT OEWT 30 0 RICH LD OREEZFHI LT & 2 A, Bl IR I A 2 LIFEsT
KA A 2 ERIFREETS o7 (AR 21, P>0.25), [AIERIC, 2 #nsh% 10 B3 DV T 60
SIS DR AZFI L2 & 2 A, GNT ORNIEE TR 2 I A 2|2 TBE)
BN EL o 72 (BIER 21, P<0.01),

5 s B BT D #EiPH 2 i 2720 R 18 em OB OO HULNT 5 lish % 1 81
FoEE, 12 FBICTEONMENDOHMAFHII LIz 25, BB T A = & IR
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R Z A 2 & ORNCHF IR AR EZTRD bnZen-7= (B 22, P>0.08),

EINEERES B B s A 1A = GNT. GCS7. [GN7XGCS7] . [GN7XH 511 5] KX

[GCS7 X H 604 5] DGE

INHTRTOBB TR I A 2 ZFEOEENE BT 2 RBRITAT > TR WA, i
BRICBELIL 2 A, BIBTHBRZ A 2 DOTXRTORKEOL I, FEER)DEVH
T2 LT e BB TR VA 2 OBBEPICIT. FFRE TR A 2 LENTRO D
o7,

® FHER

(PESIEL - PEIR % #i[H]

—RERBRRE R S TR X A = - GN7. GCS7 KX ONGN7 X GCS7] DA

A AR BHY 7 0 OFEIIE A LT 572 PR 18 em OFEORO LT, REH D
A AR Z 1 BT 24 RFETE W CREIRECZ A L 72, GN7 TIXIERI FHIR R A 2 LV
BHrp (BIFE 23, P<0.01), GCS7 K UNGNT X GCST|DPESI I, FEEIn T/ A = &
ORI A EETRD bN2d o7 (BlEs23, P=0.16 £ P=033),

A AR R PEIRT DRI A LT 2 72 FEIIEO ISR T, EAT B2 1
EFoDOFLD S OEEREZ FHE L7z, 48 18cm DM E TERE L2 AN H - 7272,
OVEEZ BT LIXTERD oz, L LARND, WO A Lz 25, GNT,
GCS7 L OGN7 X GCSTi%, BB T 1 A 2 L0 LIRWEEFHIZPEII L TR Y | Bin T
FAHAZ T A =2 L IEBIB AR T A 2 & OIS PR A EZITRO bive Gk 24,
P<0.01),

BANEREREE B B S TR X A = - GN7. GCS7. [GN7XGCS7] . [GN7XH1 511 5] KX
[GCS7 X H 604 5] DGE
FEIIEIZ DUV T,
*GN7 73 243.5 il & e &0 70 < IEBAR THHIL X 17 A 2 DT R TORKOMHE & HEaH 7172
HEENRD bz (B 29),
- [GCS7X H 604 103 b o727 H 604 5, F 511 BB L O[H 604 5 X H 511 5]
CIFFEENRO bRl (AR 29),
- T DMDOBAR AL Z T A 2 R/HIE, RIS R Z A A 2 RO H b v ME & AR E
DHIEZ R LT,
UEBIZRY, B FHEA DA a0 RFERZORANTH S B2 b GIE 29),
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® B - K - KIRE

—RERBRRE R S TR X A = - GN7. GCS7 KX ONGN7 X GCS7] DA
IENERBRAE R s A X A = - GN7. GCS7. [GN7XGCS7] . [GN7XH' 511 5] KO
[GCS7 X H 604 5] DGE

AR THAR X T A 2 R OIERIE T2 T A a2 OB OREEIT & I 4 BITH -T2,
Fo. Bl THEEZ A 2L, IEREFHEBRZ A 2 FLE2 RBT 2 EARIRIFZ EA T,
LEDZ &b NRWHRARIVE » OFIEEREIZ OW T, B2 A = & IR T
iz A a2k OBITENIRWEEZ B,

@ 27ValoRHEDOFREME

—RERBRAE R S TR I A 2 GN7. GCS7 K TONGN7 X GCS7] DGE

WL TR Z A 2 OEIEE, FERAR T DA 2 L0 b7a < (B 23)., JElisT
MR Z T A 2 L0 SFRNGEEFRICEINT DM CTh o7z (B 24), E7o, ShhoE#RE) T
X, BB B T A 2 LIERE TR A T A 2 & ORIZRE 72 W05 72 GBI 21,
22), S HIT, BB FHBLZ VA aBFBLT DGR N L NV E—T 1 T aA o H#EHES
B NI B R OSBRI N X E T = o' OG R, EERES), M - A2HE -
RIRGZME L=, 7V a2 ORREOAREESCHEINGE BHZ0 T2 L1525k,

PlbEDZ Lt FIEBEBE B Z A 2R TEB BRI A ans v a bRRT
LEEED A E D ATREMEII RV E B 2 b,

BANERERRE L ES TAAHAX A = - GN7. GCS7. [GN7XGCS7] . [GN7X 1 511 5] KX
[GCS7 X H 604 5] DGE

GN7 OFEIMEUTIEEE THM A I A 2R LD 7| BEFNRAEEENRRO DI
7o, ZOMOBEETHE X B A 25%% (GCS7, [GN7XGCS7] . [GN7XH 511 5] LW
[GCS7X H 604 =]) OFEINHIT, FEEBTHM X I A 2524 & ORISR A BT
R B> T2 (B 29) , AR A Z T A 2 DETORBEOS RIL, BAFEIC /2 5 E T,
fil B a0 DiE W Z L1322 < BB THBA T A 2 LIEWERD bR ol L
DB, IEER TR A 2R TR T A aRl s U a b RBRT AN m &
LAREMEIT Vv EE 2 BT,

Flz, T, HERGO ORI L, BAEBYMOHEZ RN THIA DA ARRNEIA
Ul BELRBREIT T MEDRLUTOLEEY Th 5,
1) FEHDOH A LRI AEDFREVEICOWTIE, BEENTRENE L 2 LTk

VEFABEBICOWTH MWTETEHLZY B L7052 L1280,
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7 U3l ORI ool (IR 27, 28),

2) BB X DR OAEEIEIC W TR, I A 3D 4 g 500 §E & S s H 800
BHARBACRB LI ZA, TRTELREBICHEIN THRIBEAAEL D Z &7k
<V AAADAARLH 200 BHAZBAMCEWZGES, TVHEICIOKBELXZITT
ERWEND Z R EIZL VT THEE L (AR, 2014),

3) RICHA TZDARARRL 7T adDF ARBOBIRZRNEL, HA DA A
i AN B N TN E N T B ERIEN CTEIF L7 LThH, A 2D R
AWHBITE S T2 RATE T, ST BINRE, RVFEFHIZEINT 5 2 &)
B, FIOIHEIIN DS BRI D Z & ZME L T, EBREICESOF/ S 2m
DA AZHEMER DR LS Hh 2,964 BHZ {8 & | £ D% DAEFRE LT o278, Febdt
FCRELZEZER L TEF LEARITE<BEI N2> 72 (Komoto ef al.,
2016; Rl 8),

® mEE

HA B, MOEPR L TREMEEZET 2 &0 5 Wt iERwy, £, R8s TRz s
A ANFEAT BREAHOEZ LN E—T 4 T aA > H A Z 7 BT S N0 E
ELTHET 2O TH Y FFMEEZHET D LIIB X bR, £in, AR EEE Y v
ROERRFEMEEET D E VI WME LRV, LI > T, s TR 0 A asdhoAEdic
XU CHRIEMEZ AT 2 FRetEIT v e E X b7,

©® FHEMEOEAM

f BRI Z BIMCBEIE L7280, 2 G N BB TR 2 T A 2 OB
ML 5 2 DRI OV T T ey a ) —ORF-AFHRBREHWCGHE L& 25,
WG TR R A 2 & IR TR A 2 & ORNICEITRD oz (B 25, P>
0.07), AR, AR TR Z A 2 DFECFEIRN HEEMAEMIC G 2 2B HOWTIRAE L
e ZAh, BIB TR A 2 LIEBETHBZ DA 2 L ORICAEEEITRD bro
7= (Bls 26, P>0.14),

REENZ NI E—T 4 T aA v H G 2 R B RO s s N E
DHEWE TH D EOHEITRL, ARBRICH LIEEZEZ T2 7 F L 3@ n <
W, BEHOFES B EBPOT X BEAN AT 508 97, 2021 D Toxin
and Toxin Target Database (http:/www.t3db.org/) T FASTA MR Z{To7-& 2 A, BEFODOA
Z Ry ERPOESNTERD b o te, £l BEEOT LS v EREBIOT X R
BT HE D g, 2021 F£FOT LS T — 4 ~<—2Z [Food Allergy Research and
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Resource Program Database (FARRP) . ver. 20, http://www.allergenonline.org/] (Zxf L C FASTA
MR EAToT2E 2 A, BT L7 v LHERIOBEINIERD S/ o 7=,

KRB CHRBEELFEIET L, VA aOERVBRS RELTNDHZ &b, il
BREICEENTRIMNIFEEINLIBR A DA IO THETHDL LB X DI,
THEBD SN HET 2 2 LI L A FEWEOREIIEE I N2,

N BETFHBIIA 2 LBEEORT 0¥ LOME L OMHIOTIE

AR T A A RIS SRR GEOE S 87 B BT 5180, R IR
REUOES VY AR H 2 LD, BB L0 IFRHE AR 2 & ORI
B Chn, Elo, BIR 13 ICRLEYF g 7Y F 4By a I L 0 | AT
MU A =2 LB LT, ARHA TR 4 2 OFFA SHUTIBME T2 BRI B < BRI O
AT B = LSAHECH B,

3. EBLaTHEBXAMEOFEMASCET LE®R

AHFETIE, OfkEOES 7 B A+ 2ROk - INTIEZ A - e 5720
OB RS2 2 L, WIS, QFRBEREFICB T DML ELZE L TAEFTRIBEFOHME L
792 L 2 E LT, MREEETH X231 2 5h i (e F LR EROINE ZT) OfFF,
i D AEPE R R NS ALER R OBE SR N 2D IS BT 217842179 DO Th 5,
(1) FEHFEOANRE

O FALEBR AR D IR DR | TEHR & O L, @5 R O H (FMLIER > GO E T) |
O DAPE, @SR ORI OLRE | E, NELABE L OBEFE RO b@ F TITATRES

BT %,

(2) ER%EOTE

bR S X OFTTEH « KRS X RbL 1% 2

WREEER S X D4 FR - ENLAFTEBH T IE NS - B E IR O 7o s TR 2
A 2 H A X

fEFZEIAM - AR EOLS 943 A 31 HET
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e e ] 7 DX PN D it s D PN < BN T2 8D % T IR 7 DX D B e PO 7 K Oz BB (Al 1) |

DEFRY ETD,
W fE T X I D A
1. WIBFREEET L2 L,

(1) HEEN~OEANEZ DL ZBhIET 5720, BG4 2 2@ L TERET5
TeO DB R T A 2 ERAEXE (LT TFREEEEXE] v ) 2
Eoicxy b (HE4m) ZHEL, ZOMINIERE 722 (B 1.5m) %
REL TS,

Q) BT I A aZETHXETHDHZ &, HAEIINLAZEILTHD Z & ROE

BEE ORA 2R LTSz e WA Tn g,

(3) [RRER B XN O ES B RITBMR, BER T 22, A=, ERaL. AN
DISMZBRBARTBE 2 I 70\, BT D E AT, SIS TN O AENAETH D, 4
PER T,

m)%%@ﬁ@@ﬁ®ﬁ§@ﬁ%ﬁ%ﬁ\%\ﬁ&@%%ﬁi\%%ﬂ%ﬁ%\ka&
— RO 2T 4 mm HEL FOMEES TV 5D

(5) HAAME R L OMER AR ERIT, BREIEEE (IR0 25 A 201 5) 5 6 &%
1 EOKEILR D BIBRICEB T 2 A &= LT\ 5,

(6) NEALAFETHW S HHE (30C~-20CiE) TR (60°CRE) DRRE I,
WS TR 2 BSOS OB X 24O ZEEMEORIRICBET 2158 CFk
15 GRS 97 B) 12D < B TR ZIC Y 72 o THD RSB LB L S
X &5,

2. WIZHEIT HFEHAMTTHZ L,

(1) BNZED DIEEEE G 2) 120D,

) MNZEDDE=F IV U IVRIEFICHESE, =42V &3 T D,

() MBI ENET DB ZENDRH L ERDO LN DITESTHEIT, MITED D BA

PESHBEIC S & | WIS 5,

A4 R OHK K ORI OB E X

BIRE 1 220,
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(3) AREXRT LD LTI DB EEMAFTORBRICIT S HFRNEDH L

=4 UG EEZ SR,

(4) EMESIREREPET DBETNDHLEHRITRITDEMSRIERELZIET 5720

DFEE

(5) ZERZEETOMAENTE-RBEAZERTFESN TV IRELFELUORE TOKM

FEORR

(6) BRI HHEAFCETHFER
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B HE L oAMEBHEMEEEOTM

1. BEITRITHEAME

(1) BEELZTHFEBEEDH 2 HEBEDEDORE

HA 2L, BARERNICBWCHEMREREORESENH 50N, ZNETICEAREZ GO TH
A A REFHANT LT ESRSAE T OB L T W AR HE ST, A 2, Ao
EEMNMTX RN WERSMCIRE SN S L

O Shlud, HEEDZENRRL, BHETHLIRICHEET L LR TERY (FR, 1995),

@ IFEBAEMTHD 7 U LITRRY | HEDO D ORARBZ RN TR Y | B
STENDZEHTEP, B - WA RS L T3 2 2 & CHICERT 2178 b
oz & Gl 1) 2, BREBRIESOHICHESIND (AL, 2014, T
M - 415, 2016),

@ FAMBMPELTH, REZ ENRETERWD, BENTZIGATIZN D A AR EIEE
THZENTET, RERTHESIBITE AL,

@ AARBEAAECTEH, HPNICT VEICHAEIND Z L%, KR - EINT 2T L
A BT (IIAR S, 2014; FH - 45, 2016)

LEDZ Enh, A IS EREM T TEL - BHd 5 gk iR,

Flo, BEZRICS 57 U a bbb Th, A 2id, shlRFOBERE MK, ik
RITE e, IHIT, 7TV 3 LORREME (FF 5. 1997; 8 - 1754, 2007) 7L,
HARGMET COAEE - BIHICE W TIARFZRZMEZ AL TWD I b, 7 U 3Tk LT
BICBT DEAMEZ ST Z LT,

REIE R Z T A 2F, FOEE VRV E—7 o 7 aA v H @A 2 7 E %4
RIZETD, 20X R BITHAR IR L O R IR G 2 59 2103 & F°, Shthoi@ES)
P B OV RBICRAEN A E LD T2 bR Enh, A aDBEAIZBIT
DEAMEZ D D Z LIER, o, Bin M IR D@E K~ — 1 — T 2 Ak
Hx RIS SR ORICER AR A M T DT ET, I A aOFEITBT HE
MEZ RO D Z LI,

Iz 1A 2 (GN7, GCS7 K OGN7XGCS7]) & IEEIn Tz 111 = (H 604
F. 51 S KROTH 604 5 X 511 5] & ORI AR 2R Lz & 2 A, gk
FICOWTE, BETHIEZ A 20139 BRVMEAICH o 72 (IS 16), 1, 2 lisshhofT

FEHIT, B s R X A = (GN7, GCS7 e ONGN7XGCST7)) & IEEin 1z 1A =
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(H 604 5. H 511 5K O[H 604 5 X 511 5]) & ORI TS 2 &, [FRREEE T
W2 T A A OBENEBEN L o7 BR21), F7z. Shih (5 R OITENEFIZ SV TIE,
MEMTCHRBE CTH -7 (B 22), A AR OEINFFHIZOW T, Bin Rz V1 =
DIE D HBIRNFFAIZFEINT 5 = & & W B CRGEHAIA B ZENRD Hivle (BIH 24), &
FIZOWTIE, WEFE CTIRIERBRE CTh o703, @la TR A 2019 MEWHERH
S7 (B 20), PEIREIZ DWW T, MAM TIRIZRBE Ch o723, BEia iz 1 =
DIE ) PMENGEDR D -1 BIR 23), FEHAEIZON TR, BARFHIBRZ T A 2013 5 2
BV EORWEE R B o7 (B 18), ShlifliconTit, BB FHIA A 201EH
DRI Tz R 19), ZAubid, BEFHBZ A 20139 PIEBIE BRI A2 LY
HAEBENIIS HRERTH o7,

EAERBRIC BV T, BRI, IEEE TR A 20 RFERZEORAN CTh o7,
PIELIZBE L CIE, [GCSTX H 604 B bin-o7228, H 604 &, H 511 5B L O[H 604
TXH 511 BlEIFABENRRO DN T2, ZOMOBG T2 T A 2 RHE, HE
(BRI Z A 2R FEOR b EVME LR NMEOTRMEZ R L2 Z &0 D, JEEE R
A 2D REHEZEOHPEANTH D EEZ Bz (B 29),

LIbEDZ &t ABIn TR R T A 2 d ARGEICER T D EEEBEICHE > Thalks & X
BZH1T 5. OEFLBRGE OINORE | ERL OWHME, @hofE ILER ) O
DL ET), QmDARE, @hd kORI OMRE . Eilt, NEAHE L OREFEINNCO» 5
@ F TITABET 21T A DOHPAN TIX. BEA IR T DEALIEICRKN T % 885 52 1) % W Herk
D& 2 B AEBREY) TR E S e o Tz,

(2) 20 AEHNEOFM

(3) BEOAELRT SO

(4) EMZRMEBRVPET 2B ThOFEZDOHINT

LibDZ &b RBAR TR Z A =03, AHFEIC T D /EEERITHE > CTHABER & X
HZF U 5. OMEFABEBIMEOINORE | ik O, @R oOfF (FLER) S
DIEFRET) . @MWDAERE, @R ORORE . Eil, NECABLL OB IO 5
@F CTIIABET 21TAOFPBANTIL, BAICK T 2EAEICRR T 5 EM SRR L 4
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THBENIRNWEZ X b,

2. ek

(1) BEELZTHFEBEEDH 2 HEBEDEDORE

A IR AANCE 2 DN FEIAN TR O AR L THRE L, F3EE
NORYCRBEEZMAT D i3, 7o, VA b ROEBHRENITE L <KL, B4t
I L TR 23D | BB CREZER L CEBT LI E THE STV RN, S
HIZ, BLHIFHEESLHOKIT—EI L 220,

AR TR Z T A 2%, SRRkt 2 VXV B—7 7 a A H $HEE & o]
7B AR OV SR CREBLT 5130, Bk~ — D — & L TIR TS ki e 2 v 3y
BEFEHT DN, ZNHDOX LRI ERHA O RMEEZZL S 720 REE) & E)
72D+ 5LITBZHNR,

LLED Z Lt ARG D BRI - TSR X2 BT 5, O LB
Atk DIIORAE | HER L O L, @SR OFET IMLERSHEOKE T) . OO AE,
@%h B O DR TER, AHEALBL L OBEFEN N D> 6@ F TITATRET 24T % O #EIH

PNTIE, FEVEISER T 2 82521 2 TRert 0 & 2 B A E 3R E Shier o T,

(2) BEoEBEEHNEOFMN

(3) BEOAELRT SO

(4) EMZRMEZBRVPET 2B ThOFEZDOHINT

LibDZ &b AR Z A =03 AHFEICI T D /EEERITHE > CTHABER & X
2B 5, OfFABBGEROIVORE | SR O, @R ofE IMLEZ2 S
DIEFRET) . @MWDAERE, @B OROKRE ., Eil, NECABKL OB IO 5
@F TIATHET 21T 2 OFMHN TIX, FMREMEICER T 228 2% 5 etk o & 5 B A8
MR REE SR Te 2 & D, EMEHRIEE B2 ET oIV EE LN,
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3. HEWEOEAM

(1) BEEZZT5WEMDH 2 FEEDEDORE

HA X, PRERR S BAENTHE SN TWDH, ZhE CHADYSOLEEICE
R NIFET XD R BEWENFEAINTND EOREIT WV, o BHEEZIZBW T,
FAE I U D RIEEDRIECT A 2 OFE - FER72 &% | BHIPNICHR - 72 RS FEFE S
D2 EM—RINTAT DN TV DA, 26 DY ER B EBEY E CEEEE 26T
L DHE BN,

ABIB AR 7 A 20T, ShBlicikEst s XV E—7 1 7 a A v H $HE G 2 o8
7B AT RIT 51E0, Bk~ — D —& U CIR CSERR Ot &7 v 37 B 5 FH
THM, FURIEELTORENGEZ T, HEPIZEA LTS IO I 2%
5.2 5 S E SR, B, BRI X 74 2 (GN7, GCS7 K TIGNTXGCST]) &
BRI Z A = (H 604 75, H 511 5L O[H 604 5 X H 511 7)) OFESCHILZ 15
FIZIRA L. ORI - ABFSCHEMAMIC G 2 2 EZ ERF LI L 25, Al T
FHAZ A 2 IR IR A 2 L O THREMFIZRAEZTRO b2 o7z (3l
W25 kN 26), £o, KRB FHEEZ A a P BET Dk T I E—7 4 7 aA
¥ H G & 2 X0 R OSBRI it e & v R IR OB X VT ERT LIV
v ERERICHREINEO S DT R BRI & R N2 Lo, thoMmEEELSE D LS
BREEZA L TBOTHEDFR OREREAEESELWEL AL TN RNEEZILND
ZEND, HEBM~OEELEZ LR,

VLED Z Lt ARSI D BRI - TR XEIZ B0 %, Of s LE 5
W% OIROLRE | JER S UL, @SR OEE BHLIER? SO E T) ., @D ARE,
@R K ORI ORE | ER, NIE LB CBEIE N D2 b @ F TITATRES 5172 O #iPH
WNTIX, AEWEOEAMISERT 228 %% 0 5 etk & 2 WA 5 138 E S h

o,

(2) 20 AEHNEOFM

(3) BEDELRT IOFHE
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(4) EMZRMEZBRVPET 2B ThOFEZDOHINT

LLEDZ Ep b KRR THM X T A 2d REFECB T D EEEEICHE - CThRBE B X

IR D, OBEFLIEBEZOIIOMRE, HEf & ORHE, @B OfE WHLEE D D i
DAL ET), QRDARE, @R K ORORE . Eil, NEAE K OFEFEIE MO b
@F TITHBET 2172 OFBEANTIL, HEWEOFEAVECKR T 28251 2 aTRetkEo
oD B AT ENRFE SRS Z e D, EMEHMEEL AT BT NITRVE
Ezbhi,

4. REEMNE

(1) BEEZTHFEEDH 2 HEBEDEDORE

A 3 & RMEREI TR B AR E L CIZZ U b A > R2 U Bombyx huttoni D355 &
NTWDHA, BARENIZS L TWD BEHRIE, AEED M I3 E0EAEE CTHEELT
W57 U apHTHD (EME, 1998; R, 2001; &35, 2013; BIR 1 LUV2), Lizhio
T, WRHEMEICER L CHEEEZZ T A REOL DA E LT 7 U aPE I,

(2) BEoEBEEHNEOF N

HA AL ZTOEFRHEETHD 7 U aLOMTIE, ANAICEKRE S EIUZ MM R E
U GRJEUR, 1998) . #ARICHBW TR b ER ST D (RE, 1927, R - K. 1939;
B 7)o L7 oT, ZSMEMEICRET 2 BARR 2 8088 & LCid, A TR 0 A 2Dk
DFEEEN L NV H—T 4 7 a A v H A Y v R 7 BlE T R OSEA k ad e 2 v
XY AR T S Y KA RS 7 U 2 EMITIRE L. EET D AREERE X bz,

(3) BEOAELRT SO

AARTIE, BEDIIERMUIZHEN DR Z O TR, BAKEHM T A aNflE I TE
7= (AR RS, 1992; 7R, 1995; WJFN, 1998), HFFIZ 20 HEfc Al 14 5508 B E 20 8
PESRE 720 | 1930 FEITITREOBRFEDOK 4 BINEEEIMNFL, BE~DZ Y IADRAR
ELRFRIBIIET 22 e A aDEEMTONTE N, TNETITHIA 2L 7V aD
SSHEAR AR AY B ARBRBE T C RO o 7o & OWEIE R0,

A 2%fAE L TCWLERERE 5 7 FEERERANET) OFLT 3 FMIcE-T7=rE
YTy T ERAWTHIE L7 U 2 3,750 BA A L7CREIR T, A 2L 7 U a o5

KIZRS->TE LT (Komoto etal., 2016; B 6) ., EEE. LLEHIZEE N THOIL TV - Hilik
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ZHELE L CRESHTHE L7V andARBEDI har RU T coxl @ix1H (7,708
9H) R°KZS /A CAD AT (1,019 BR) 7o EAMT LTIZRERICEBW TS, A anb s v
ASOBETIRAIL R D035 7235 7= (Yukuhiro et al., 2012a, b, 2017; BIRS) .

ek, HRBRETICBWT, RIZ, 77 a4 abtoRMERE LGS ThoTo bl L
Th, B A T REIMERE S ISR TE RWVIEDN, I A IOF ARRHRN 7 T 20D X ARLHRO
W7 2aE 2L CRBITBIZE L7 LThH, A a4 ARBRILT = 2 R
2o o TN T T HAT % Lipis bty (FIFF, 1993) Z & L7e b7, B DZ
BOBEZBNTED B EOZ TV adARRBELRTLHILFIBIETERNLEERD
No, Z0kH, BREE T TRICZED X 5 R EZBET 2HAEITIE. 7V and Ah
MAA ADAZEBROB T DT = v NTFHEL S, KRBT D vl Retk 2 SIS
B ZENHEYTHD,

HRBRIE FCTHA a2t T anOBEFRARRONSRWERIZLLTO X 5128 %
Y AR

O —HHRBRBEZTOIA T OEE RO E TITIRE S DH1ED N, I S 725
(2 ETe,) 1TH0R LH CBWBLE SN TRIEIN D72, BEREZTIX, K2
AIREZR A D D Z & 3720,

@ A 2 ROEBMEIAERD TR 8] (&) R TOBBILARNn &b, EE
DIMTERTET 5 Z L1372 < RICESMTHTZ L LTHRBICBEELTAEFTILZL D
2, BRRBECLEGIHBEISN TAEZELIZ LNEDDTHE L,

@ IR ENCHEEIREO I BCR AR SAVTHRIB L LIz L LTH, B A apkh
IIREEE I 372 S BTRED bl TR W o, BORBREICES ICHRE SN TEXRE
DT EMEELY,

@ RIZ, ZNOHAEFY OB Z RN THIA IOAAKBRBIFIMNAETTZE LT, # L
ICNWD T T adDAARRNET AT 2o ZEA L TEOHMCBEILEL S & L
TH, MARN DB RNTDRETE WD, ZRIIAFRETH D,

® F— WEBYOMBE RN THA 2D A ZAFRNEIME T E LTH, RAFESIN
2L 72 HTRES B AR TIRW 72D | NS BRI O FIIRIRIN A PE T35 12
TP T— 2R RONBRFHE L T, FILOFRMEEL TESFET D
ZEMTERY,

AT ABIL TR A T A 2N LIBT3, R ORR ISRkt 7 N7 B
—7 4 7nuAr HEMES BRI IRTUEMRGEE Y ™7 B A%
BSELVT260OTHY ., EEOEIARE 2@ D Z L1370, FER, BAn /IR 0 A
DB EFE LI 2 A, BIoTHIA T A 2 OEINBITIIERI TR T A = &
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FREETH DN, Mt FMICHBIEWGESG LB o722 LD BIHEE 11N 5 ATREME DN R
X,

(4) AMBRERZENET 2B Th OFEE O Er

IbEDZ &t ARG TR A T A 23, KRS T D EEEHEICHE - TR F X
BT 5, OMEFRBBMGE OINORE | El&X OFHME. @R ofE BHLEZD 5 kb
DIEHET), @RIDAERE, @B KO ORE, &M, NELLH R OB IO 6
@F TS D1TAOFRPHANTIX, RHEMEICERT 2 EM SRR EL AT 5 BZ Ul

10 W EeEZ b,
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B=  AEMERIELEROREHIFHE

BEFEORT 0 F EOFETH D A 2 (Bombyx mori) 1%, HARIZIBUWTIRERHMRLIE,
BN O 28BN H 21T, BRRE T ~OEESCHEWEOEAMITRD bk
VY,

AT D EALE

EETHDL A 2L, AFOEBPMTONRWESMIRE SN D & EONITHEINT
BT 5 2 &R BRI E R B TEN 2 RN TV D 2 & BEIRE N DMEWZ L &b,
HTF - BHET H 2 LR, Flo, BREEFE UL THOBEAEM CHL 7 Tl kX THY)
O OBENRE N MR Z & & BT CTAFR - BIHICANME 2/ L TS Z
LD, BAEDZ U ATH L THEAIZRIT DB M2 R 2 T,
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RIFHSMUNT 7 ¢ v A CTHIBT D,
4) WiE
- BB EIEREZRE T D,
+ 3. 7mX2.1m (ifE 7.8m?) X2.1m (FX),
- AMBLEK 11 2R,
5) HHAFE~DIEEEX
- [REEF B X\ O A D IZERT 5,

4 FlmOHRS

BRIIBITANHEOFEEIZ, 1.5 mX1.8 mX0.6 m DFHZ 2 mm HOEAE-ST-fHEHE
. BEETHREKRN20BHEHLTITY,

5 @Bk E XE O DR
(1) #JE
I it ] T DX 0D S0 13K ) 130 m FRFE DL 22 U CTdb 5

(2) JE o R AR
I8 B il 5 DXL D JEL D A+ REDVEAE L T2, FRIERR B X2 5248 1 km Ol
PHIZ TR IRE AN v & — D FE LSMTITFE T 720,

(3) JALOBREEIRE X D4 Fr & BRI D D O E
PREEA T X E L, BRI OE D D BRI (EN2 AR, EEAR., AARBERERE
M) THEZ20 E 7, b IV B MRS R E A B REE AR TH Y
b BfEfR T X 2> 5 25 km T D,

(4) MHTRPRET DY — K~y 7 EOMEST (RESNTHDHE5E
R OUWAR NP — R~ T TIRRAKDPE S D Kk & 1372 > Tuan,
https://www.city.maebashi.gunma.jp/material/files/group/5/hazardonannbu.pdf
A TH O MERHCERE Tix, BRCEE bR E & EBIc L o~ =F 2 — 1 8.1
DHEPE E S EOBRETIRRT 6N TRINTND,
https://www.city.maebashi.gunma.jp/material/files/group/5/sindobunnpu.pdf
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(5) HEOBEIE
B%%Eﬁﬂﬁ[z @3?)6ggﬁﬂﬂjif\@ f 10 ﬁgrujo) mm%ﬁiﬁ%ﬁi‘% | Q:ﬁ—\‘—g‘ (%%
FO =T YA N R,

5 https://www.data.jma.go.jp/fcd/yoho/typhoon/statistics/accession/kanto _koshin.html

&1 BERMA~NDBE 10 EFRDOERDEIAN
BROHLLAZHEE. HAR, HER, BER. TER. ZRH (BLLWMZEHRO. BRI
B, LR RFEEOVTIADKEREZESEHNS 300 km LLRICA-f=15E, 4H. EialE2
10 MNAICELNZEHEELNHY. EADKERDOEH EEROBEREFBTLELE—HLAL,
# 1H 2H 3H 4H sH 6H 7H 8H 9H 10H 11H 12H M

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

6 @Bk E XIE &L O LY
(1) FREEEAE X COBIE A A affd B L B E 2T D aReME D & 2 B E)

e D He
15 LT AR OH DAY E LTy UV anliESnNS, FEEIRE AT

VE—NOZEED 7 UK ONEBICHET S 7 VICAERT D7 U anghe@nAbin
Do Fio, BERTLCHETIC, VA afihz 7 cn® L fled272nEr Moy

ERETDHE. SHANS I AETOM, 7V andARBHEISN TS (EY
ARV E ORI 3 23 ),

20
(2) BRI oA =2 (AR RR) OYREMENIFETDEEXOND B
HIH
EMSRMEERHIE OBITR 4 12, BEBRATMETICR W THEAR R RO M2 iR
XIFHBIZFET DL EZ DN LDHEDE - BB ZZT TWVWD,
25

(3) 7 UDEBRN
FERIRE AN —0FE (9 6.7ha) (27 UBMMEZ HILTWDIED, R ¥

—NEOEI O 1 km IZBWT, EASICLIVBEETAZ UNRNEIEL TS,
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SE]: Do ILLATIEE

L o R (4 mm :
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(4MEl: B RBTHE. BHER

B T L LT, 3IEF) fE: SR 1L 4

H=LIfraE |
5 MREGFABREIRND/NA TINIREBEE

qaa Rl fiZ AL (L 5%)
mEANTX (Bx20a®E™) AR—X m
| 30.6m g

X 6. [REABTREIND/N\A TNIABZEZDOFEER

TLNTEE
=
(FE%E?E@;ZEW) x (BB EXER)
__r__»——{/"'ﬁ < (bmHEED B X iEA})
\——-_ﬁ il - | l
L
X
X % X

M7 REFABEEEADTLNIRE
HETRL-EEZREHABTREDORERET 50, BERUFEIFANETS (Fox), BED

BREMEILE 8 3 H,
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HEE MR (L)
(BX20LBEA) 2R—2

| — 400m ]
e ERE /
HEFEFBFHA 2= —

M8 MREFAERENOTLNTBREDOFER
FFATRELRE,. F (HARZKR<,) RCEBEKAOICE4mm BUTOHEEZ®RS, B LOEEKE
5 BH7NEEZEE LI-ME, £f-. AFKICHALGVWFEEEL. FAYITHLIZ L ETT R
TERTY %,

RIER: SMUZE T4 )L LATHE

wnn EEERI BRI Y

| AL’ ATRY I T L N

24 BFEH (4 mm
g B UF) THRE
RIERE BEEOAR
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9. REEABTRENDEENEE
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(AL 2)

1. L@EHFIR

(1)

(2)

(3)
(4)

(5)

(6)

(7)

BEE BRI R Hif & v & — B TR 0 A S B A X E (B 1K 2, LT ThE
B X &\ D ) ~OESNE O ZBiIET 57280, (EERLIAM IRk
HXEOHAD G113 EROX4) ZhigEd 52 &,
WREERR B BN DS Ty 2R (HIHE RS RO 6) | LT EwE (B
1 X7 KO 8) KROFRAEALE = (BIHE1 B9 KO 10) OB AL DRI, &R,
B TH L (NBERHLSZRLS, ) &b, BREMICIkISND Z & 2B
LHicsh, VEERLSMISEES 5 2 &,

AR RIA R TR EEREN IR SN D RBB AR5 Z &,

Mgk OHEFFEBRZHUNAT O & & bl ZRDHICEERH 25HEITIE, BICED D
BRI L DRI ET D 2 &,

—HOEEZ LT, BEEBRI DA I OREP~ORE LR L T L 58
BETbHZ L,

HC-mAG 15 T H NG LB IS VR EEREREEIA 2 (HC-mAG,
Bombyxmori) (GN7, GCS7, GN7XGCS7, GN7XH1 511 %, GCS7X H 604 %5) (L4
T IRSEEFHBEZ A 3] 0D ,) ORREREXENICE T 5 EEEEIT 7
w/NRICH R B,

AR HHE 2 7 A 2 2 FREEE S KBNS T 2356, W ONS, R & Xm0
SMTIER - RE T B A AREE R Z B A 23 LR WS ORI AR
HEEBIT, BBWCHEEZET 5 52RO R T WENIERT 5,

2. BoFHBI A 2 DFEEF
- (T BRI DINDIME RO 14 I DR YIS HOFE

(1)

(2)

(3)
(4)

35 ALFRBR AT DI OIHE J O 1-4 B OHETR L O h OB 1L, 7 LT RENIC
RELA X aX—XDOHTITH,

REAE TR Z T A 2 DIEFHED T DIZ T L ANTBENICIRAT 5 £ TORE
X, IV ASTFTVEIC IS BRI 2 7 o THD N EHRE L5 E 23 U
bivifisk CHEMFIERE - BEREE - FREEE - AHffeEEs) Bk 11X 2)
IZBWTITV, 1. (7) 120> CRaBEEE X EONA T,

1-4 ORI O BIZIE, ATEEZ 52 5,

3 RN D 4 WL E & AR o 7o g BT AR S A X 0 A a2 R L2 WS O

FHIANA X a2 _XR=EINL T UNTHREND LIRS TN ARE|THE L
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(5)

FEBERICBEISE S,

B, A FaX—F THBECTXLHEOEIUIBY LD, £72, 1 v F 2
AN ZPME T E RV, (B LB 1A O IR DR K O 1-4 i OHER B D %)
HOFE 2 BREA#EE B EREBNTITOHAR DS, ZOHA. REHFEEX
EIPNIC 3 B AR O A B ONAT R IZ, 1. (7) 109,

c 3EHILAED S R OFE & B OARE

(6)

(7)

(8)

(9)

(10)

(11)

AR T2 A 2 0ghh 3 EHILIKE) OfE & DOAFEIL A TNy ARE )
TUNTBETITH, BARNIZ, BFEOEEDI VA2 H5FF LT 5,
FRBNORMIL, TR DORE R O ~DO NN TIEZIZ SOV T OIS 5 720,
TV B ANFIRIZ S F T REE RSN - > THRD RS JEEBG IR E 2 T S h
Tohgg CHEMIER S - BiERGEE - FEES - AfpEE=) GIRK1X2) 12,
1. (7) 129> THEMR L, WEEZ VT —30C~—20°C T 24 FELL LD T
WCBWTHRET 5 2 Lk v | RBE T2 A 2 Dlf%z NE LT 5, RiEkE
Modiig, fRFE L U OB L72a W &9 I — BRI E M B LR L CF
¥R WBESEY & U CRERVLEE S 5, RELEBRICH W DR O RiIZ DWW T, B
BRSBTS & o0& | mREAHEE - IEEFEREICBV O
AU LImA B Y 7237, BV 72 L7 timid, a3 Pk 2 £ il 5, Pk
U 72 350l S W CERRE S 2, 72 B  BRFE O BRI, iR O FEINTBY DO BIEL 21T 9,
RREEREDOETRFEONA 2 (REBETHEEZ DA 2 LRI E RIRFZEE L
TWHIFBE A A a2 G, ITRL,) XA LGS, REEEEX
BN T HICHZAT 20, (7) IZHE-> TRIEET 2 & & HiT, ZORMEE ek
T5, o, BEEREIFELHEENRBALLZ Va2 LA, FRC
PO Ul A

R (AT DN RZE L LI2shh) OB&G% BETHRE L, Z0HnN4
KD 1EILLE LR L7346, MiE R ST 5720, T _XTOBREH ([% Kk
SHLEE) (BB SE T, LEL T2, BEN 1 BIRORD T, MO Z Ih
DA BEIDG U TEOREZEBNCEIL L, [ UERENICH HIRICEE) S &
%, 7ok, BEOEIEPERNGEHF N EWNGS . BB ORISR ER
X570 EOHEE D,

[ CRENICER W T, BRI X B A 2 OEE % [R5 555, )
BT LIZAA TFRITITRE ST, FRBEER T X BN T2 bICilif& T 50, (7)
IZHE > TRNELT 2 & L bIo, ZOREETIRT 2, R, LEIIEUT, BEILL
7efifkz 4 mm B LT OMTE - TR ZELERIC (7) 12> TRIET 5,
FIREN OGN 7 WRERESE - R EREIER L%, SEENOER KO
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(12)

(13)

BEBIET 5, ICEBRENTHHR RO AR LG, 7 CREIRL ., FREfE
BXREWNTREEBICHZET 20, (7) 1> TRIE LT D L &b, ZOREEY
FLEkT D,

AR TR T A 2N ERETICREFEEXEOSMFEH T sh b Z & &2k
T o570, FEETHEET DL, FERIIFHOEESE LB ZERT 5, &
BETOMELZTNTHRALERCE, FAIE LT, 2 A1TERY | KAIRFEC T A
ARFMEFEL TN L Z AR CHGERT D L L bIC, FEENTEEX, ERALE
VEEER NEM Z FRENICIRE T 5, £7o. WRBEEFEXESMH DAL, RS
HULCHERRT B, (RIZ, A anifE L TCWGa, REERE X\ T2 6T
BT D0, (7) It TRIE LT D L &b, ZORMEERERT D,

BRI E X BN TREA L 7oBOms BT MEER TR, VA addMfdE L Tunizng
L BRTCHEGR L, A a SRR S XEAMNCFRR B S s 2 & 2R3 2, RIZ,
A aABFE L TWIHE, REEFRE XEN TR BT 250, (7) 126
THNET 2 & & bIT, ZORKELTERT 2, 72, BHEGRFXEO AL LAR
BEAOFIEOWERIE & | KB O IRIE LR ~ O H R O 2 28 X
SN LT, REARETHEEICHA aBMFET LI AT BRI (B
#E11X3),

3. FAFEREDLE

1. ¥k

(1)

(2)

(3)

(4)

(5)

(Z LD NE DS E

HARED DB ISR B RS 2R 20, AR CHEE L, SHRIENOL)
B ORI Z TE L2 ERS,

PRy, BEREO ZIENEHZB To), F2ORIIRNATZY | B OFLIESE
IEBEMTHE-72D LT, RN A 7SR ISR L, LB ITER T 2,
BRI BRI @M R . EMGEREE (K 1 X 3) 2 AHRCHERR L. RIT, Shl R OM@aAs
HBHLTWELE, REEREEXEN T OIS 20, 2. (7) X8> TRIE
b4 2L bz, TORELTRERT S,

FRUALPH =R (0@ U7 BB, B3NS 7 B APk CThotl4-
DT LR BENTO D ARENED B 2 4h 0 2 2% AL EE L CTREL T 2, il
BEEOBMIHT, ©=—/bi— b BT, RIS, BFLBERTNCSFE RIS Z1Eh
THIBRT, A BN LT, R 5, MPLELAE T LI BRI,
BB AR A X B A O HEAEAR (M L, HERE L S, BRI E SR Bl o 4 — N THS
HET 2.

FHRE~OFLEOWA L FFFIEOMIL, BIORIZIT D,
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2. @A TRET D5

(1)

(2)

(3)

(4)

(5)

(6)

(7)

BRI I RIE L S IR 3 2, BB IR A2 R H 20 b ARIE U == [ E OV
AN, FBEENTHRBERIZED, MAOTA 2 GhBkUME) 280 FR<,
PHIEE, FBEREO IENK B AN T2, 20T Y | BLIS o ELESL
IIEERCE 720 LT, W20 A 7@ B RER L ., FRIE RS I TE T 2,
BT T O TN . SRR (BIAR 1 X 3) Z A CHER L. I, SR K OMHA
WHTWEEA, BT XEN T2 bIcl& T 52, 2. (7) IZHE-> TRIE
b3 2L &bic, ZORKEEZ LT 5,

FBEREIT, KENETTHETXTHET 5 30 HMLL B, ZREQLEEZET 4 mm H
LT Oz TRET 5,

fEREEZRE L COWAMEIC, MOHRIZh A agi MR S NS E1E, 27261
L, ZORERNEZLET D,

30 AL B U7l B 1T WREEAR B X B2 O HEARAR (i L, HER L S
BEERZE R EI o ¥ —NTHRMEET 5,
BRE~DFREOWA LB FREOMIT. MOBHIZIT I,
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B 1
BIR 2
B 3
B 4
RIS
BIR 6
BIR 7
B 8
BIR 9
B 10
BIR 11
BIR 12
BN 13
RIS 14
B 15
BIITR 16
BT 17
BIR 18
B 19
B 20
BN 21
BN 22
BN 23
RIS 24
Bl 25
BT 26
RIS 27
BN 28
B 29

BIRRERY R b

A 3 &7 T aDEBF R OVERR SRR O bk
AARENICEBIT 527 U a0 T 24

70 apg B OFRAERSICE T 2

i B B ogh b A I I AT WREME O B 5 B - B iU
A aANb BREMOBTFAED 7 T 2L M~DBEFIRAIZRET HiHA
BEWBEZEDTONA 2L 7 T aDMEE—RORAEICET HHE
NA AL 7T aDERROEMEIZOWT O

HARFUZB T DA a7 U aDZHEE—ROAFREINCET 2 HE
HA 2l T aDIHEF— DA Ak D fica P 1R

H 08 s 7 O IR

AR —TT A I ROH RS

BARFE AN =TT 23 RRELFE L TR I & ORERR
BA SN OER) OBEEMRITI T Dm0 2 EN

B SO E Y O Yetfk o iR AMEFT ORER

B STl O E R O E R K O T OFBLO 2 EME

S AT O Lk

Wl 7 S OV g 7 D PLg
LA O bk

Sy B ] oD bl

B MR O i

Sl (HEZE) OFTEIO i

shin (5#n) OITENO bk

PEIREL D Lk

PEIRTTE O LEik

T DFRFRLAEBICE 2 5 B ik
TEMAMIC G 2 BB

P T ORI K DB RENO I A =2 OARIEL
BB R & AN CIRE T D BR O BRI E

IR TR 7 A 2 ORI BT 2 BN
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BIER 1
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WO ICBET 5

K HhA43EIT730RER

AA a7V apEBEZHROARS

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

R
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F4

Bombyx mori (Linnaeus)

Bombyx mandarina (Moore)

FEIPN D HARBREEIZBT 54
SR

HARBRBLIZB T D A8 DOH
ISR

AevEE, AN, UE, JuN
oA L. MR N 75
SOEARBETT, NES
LR D27 U a DA B RTEk
(T72vy GTJEUAH, 1998; B
#%,2001; 45 2013; 5l
w2),

ESh D HARBREIZR T 54
BIRTL

AARIEIZERIT 2 EBOH
LR,

HARDIZD, PEAL,
fEEE, BB KR OHR e &~
TN A BREN B D
(TR JEUAM, 1998) 6

Wy,

BE HBIT7 U EERT D, K | SR VEERT D, K
HIZA&GA 2 SHKBER | RIFN&ER 2 HKbHER
H LR, H LRV,

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

(5 Axn 11 AE),

etk (1 FERICIEAET A
%0

R L, 1Mk, 21k
M. BN D D,

F& LT 24T 3 btk
T, FEE AN E O HE S T
MR 2568 b5 5
(A - 7%, 1958; BT
3)s

MHAMTHZR U,

By i D i B [E 14 WHEIL4EIT, 3ENZRD | 3EBZVR4EIEH D
bbb, (KAF, 1950; #EA - 7rH,
1982).,
4 O EE) M R 72 o CHEBE RS | IR ThEIE[E S,
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10

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, EEER 2 (KEi D D2 FE 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 ARE 7N 500 R A E | 1 ETOTEE~10 $5(H
& THEINT 2, FEEET D57 2 28 2 CRESR
L. 1 3HD A A% RO PEIREL
1% 250~300 fEFEEE (470,
1936; K%, 1939b; ##f 111,
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  (AfJEUH, 1998)
EDrUa (hA4z2) LEROIZ U an kL=
ThbHEEZDHILTWD (LM, 1998; Yukuhiro ez al., 2002) , Y

MEOZ U az2RZE L ThA aMELNT-ONETAERTT, F
DlE, FNL 0 IX B0 LLETOHE AR

BARBIZONTIE, DA

ablFEOZ T aiRn=56, AAROZ T aNnNdn=54 L W\WIEVRHLHIN, hA 3L AR
DTk NGIIIRR S D EEE 2 R ORZHEEAR A U5 (QTJ5E, 1998),

[7 U zaoENEOESNOBREREIZE T 5 AR ]
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70k, BA, HEART, SRR, AR ORI o 7RIS A S (TR,
1998), HARIZIBWTIL, dbifsd, AN, WE, JUMzom L, MRIE NI 7550 EA 5
FTTC, ANERBUMTOZ U apEREIE2R W GTJFA, 1998; BERR, 2001; 435 2013;
MR2), 77 aohiis VoA ERE L, EZT TIERS, WkicZ AL L TY
MWEAERT D AREMRH D, LinL, BEAICEE SN-REHTIX7 73 ERIICH T £
THEII, Z7VaDiiblkl & bICRESNAAREEREE DL Z b, AR D7
KD Z ENHERIESND,

AT UNERET D720, 7 T AP EFTE 20FFENLHKIZTTTHY , 51
TEAT 5 (4470, 1936, KFT, 1950),

27U aDREROFEERFHICOW TR, REFRRAT T 7 Afa s 10 A a4 2 Bl
BE (R « 2B, 1958) KIWES XKD L (R 20m) & BEE IR T HEIT /MK
(FEr5 280m) TiL 6 AtH, 8 HEH LK ON11 A~12 AEOA 3 [IFRE (B 3) . I RMAEA
N ILIE (FEE 1,000m) Tk 7 HER N 9~10 HAEOFE 2 BIRETHD (BIEs3), Lk
DT LMD, HIBIZ K DEWNTH L b00, AARENOZ U ajdFEIC, 1FEIZ 2 FiE
Mg 2 b E 721, 3 EHER AR KT 3k TH 5,

oKL T3 % 5| & 2 = M F- H Nosema bombycis DEFED 7 U = \2 381 % EYL R,
1941 FERKIZ 1.4% (216 5 3 8F) . 1942 FEFRIZ 0% (156 T 08H) Th oo ORENRH
% (KT, 1950),

[FFEpEs U a R OgEE 7 U =]

S U DBEAL & BRI DOMDIEREIZ DN T, HERE - #EE - AAREZTNZNhD s U3
L DO THIBRZE WO HALR WA, PRI DWW TR, HEEZ Vanh A 2k
[F U 2n=56, #EE7 Va L AAREZ UV aTiE2n=54 ThHs I, 1998; Nakamura et
al., 1999; Kawanishi ez al., 2008) , EEY UV azfiE LR TIZ, AAREZ VL0
HESRPIH NS <, BEFTHLEE LT W LR ERHRE S TS (A, 1998),
WEEZ ValhA ak NANIRRSE D &, RO 2 HEEENE T D03, M
IRTA L% R L 72 5 B IS RIROFHEEDR T2 L OWERH D (FF 5, 1996),

(7 U 2 DA R ORI © FEARA R ]

77U a@PNFERE 1.2~13 mm, FHfE 1mm < 5WOFVEIE T, SMUIITER WO T
BENTND (TN, 1936, KAF, 1950; UM, 1998), 1 ATHR v K AR D EFUT T 2
[I30% 3 | QAT 3 bME) THD (A - 7R, 1958; IR 3),

BB T COMAETIE, MWL TOLRZIED £ TOLRMIMIZ 20 AH~30 HREER
o7z (KA, 1950), 1 #~2 fEOITEMICEET 223, lMET 2120t > TRE DO HITHE
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BT 5E912725 (40,1936, Ki, 1950), Shhfiifz oL 3 [ (ZIRAE) 208,
41EH 55 (KA, 1950; #EA - 77H, 1982),

B RO ITHIOEAR = & OZEENRE VAR, JRIB ARV LEBBEG T, MEE 2 (K
EIEERES 2 IRET, MEERES 5 IRERIC AR R BER & 2 (4 F0, 1936; #R, 1995), Z DX 572k
CEDRFR ORI T D, BRERRLISMIMEEE 2 (K8 D4R LS Tk 252 &
TRAZHEERET %,

WITELZBEZIAD I I L TEOMITIEL N, ZORE, ErGERZEL CTCRTESLZ
TED . EREDLZRNE ST D (4T, 1936; KA, 1950), P72 F Tolfoo I E &
WZEDEVNRKEL, 20 H0S I DARENS, BEWEAIE 100 HEL EE WS HlL H 5
(K¥s, 1939a; KA, 1950)

JRHITA A « ARAEBITRAT 22 ENTE D (QAIE, 1998), A ARRHRIIARRBBHE T
TAHETEIEL, BRI =0 2B L THARBREFHESIT 5, A AR RITFATH
M HHICRRATE DIRATED 0 IR LR D A AR EZRBETH B2 b5
(Sasaki and Jibiki, 1984), A ACHOAEFHIM & L TRbREWVEEIEL 21 HHITHD (B k
5,2010),

[/ U 2 04BN R OERRFZIRME « A B SUIEE FTRE R SR D 414 ]

70 I MEICRERZ B R L CRET 5720, ERBEFNLZ U BNEZ T HHEANCIR
B, 7 UNEIET DA RBEFTHZ ENTET, IPTHEAT S (44F0, 1936),
HIERO RN S > THEHNT R 2 528, KEBULZIIG, 7 UKL 5 HEICL) b3 0E
B, 11 A0S 12 AT EOFEOREORRDBIEAET D (FA - FRE, 1958; BT 3),

i, EEAE BT DOESCHK A MRS 22 LN TE, A 2T TEH)
PEDS I IERICEN X A5, 1 #~2 BREOMITEHICIERT 528, RET DT> TRMO
R T D X2 D (£Fn, 1936, KAT, 1950), BABICERL Tk, fERH > CHEjE A
L7, BamOELZHD T, BEZPIET D20EENH 5,

MIELZEBZIADE D ICLCEORIZIES R, ZDRE, B bIEMRZEL TR TEL %
BV ENREDLRWEDIZT D (4F0, 1936; KA, 1950), ALHITA A « AR & HITHMAT
HZENTED (GAEH, 1998),

(7 U 2 OB OV BB AR RRIE - BRHE S TG DRk ]

U AIZIFIZ Lo THE LTI BHRAT L GMEATHEIT O,

WS OPYE (B OFEA) 1, FRiFICEE 2 & W 8E (K, 1950) 0, AR
LRI Z OIS, A ZADIUER PR E LIRS 5 L9 i (Kuwahara, 1984) 73
BD,
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AZRRHBIIINLB L ZDOHICE EF 0, BO7 = BobtErcoxr (Rov
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 RO LRI AL & 72 % (Sasaki and Jibiki, 1984; Kuwahara,
1984), FHITA A « A R L BITRBITITKICHES SN DBIRME SN TNDLR, 7V DE
HELTOZ Taolhkre LT, ITKFEZIIMLT LLRN T WV ESRTHD (4,
1936; K%z, 1939b),

AT, TET D, SUTEE~10 BERE TS F L O TINEFELDT, 1D R X
i RS EET IR OFREE 250 8 ~300 [HFEE TH D (4 FN, 1936; KFf, 1950), HARSEMFTFT
X, 7 U DOESHIRICERTT L Z R TH LN, 7 VDIESICEZXTWDLY Y Z
RTXFCEMITTH S DD (KFF, 1950), SBRME T TIE, A A RZ ATV DK
ROT T AF v 7R EITHEINT D (TF5,1999), LR LA AHRIZ, 1HDIH
\ZHEEIIZ AR D EEZ bIVD (KFT, 1950),

A Z U CRIDIHET 2T CIEL, I 65T 21k —F Ik & 2D Tl
2 A HEPBIE S T2 AN EIZhlzo T2 & 5 (KY5, 1939a; KT, 1950),
MRbRIT, BRI T CIIFAERIC L OWELZ T D720 —E LV, ESRMETTOMR
EERITELE PR E VD, A2 80%FRE L Hir STV D (ORHY, 1950), FIZAE T fEik
DPEIRT 5 & | ARIR L 722 W TS AT ANBAREIR & 72 0 | 2 O8A1E, FEIRG 10 HFE
FET—HFITIMET 5 (OKH, 1950),

(7 U 2 OABER R OVERR AR « iR - BB S D ATRett]

WO T a2k, IIORMICIE, FAEBICE D EEZITD (4FN,1936), £ D4R
TGN Lo TRES BB DN, MK TI%EBZDHZENHDH (KF, 1950), ik
WX, WAz /00"l Uay RUNRZRNEGFETHIEZN, T T HAFITE - TH
I, WHHIZIZ, e X EANRNTFET VT FanFnFET LI ERHREIN TS
(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
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pheromone of Bombyx mandarina (Lepidoptera: Bombycidae). Appl. Entomol. Zool. 19, 265-267.
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BER3 7 U apgBORERRICET 5HE
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Bl 4 BB BRHOYHHREZHREIIHRICHFET LWEEROH S B - BREA

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

BRI RICHFET DI ENEZONLHEORE - REREZLITICZET 5,

TSR
L7 B (BERIZLD)
h 7 A (BEIZLD)

b
A=) Rz (B, 1929)
7 U avx RY = (B, 1929)
77 vayx Rz (B, 1929)
AN A TVH (BRI, 1929)

A~ P~ (B, 1929)

U~ A A (B, 1929)
NI AR (B, 1929)

T AV (B, 1929)

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

SREETHL - 779k R] (2007) BN IS D A 28R T-HEE D vl R PERFAT Tk 00 BA .

N=CX

EH

(B FA 2 AW O EEER N BT 2 ZEMMRRAIITE (r Y=y MFERR T Y —

A 447) ,100-102.

RILRERR (1929) fcfh A AT SEE A, WISCH
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BIERS WA ahs AARAFHOBED 7 U atEM~DBEFRAICET 37HE
(HRXERTEDRERT—2 2L -DENFE,)
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Bk e BEEBFEDLTOIA L 7T aDRBE—-ROBELZONTOFREE

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, HFRBEETEHOMEREZER L, FolRE LT, FRL25
BT A 2O A ZARR 1~3 BT D, Tk 26 4F &R 27 FITAR 7 = nEy (Rrea—
V) Img ZRIN L7 T Lx v v 7 UHET 2 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 HETThoTz, BB 2EENZ 1A, FEHREFITRE EBICT =T
N7 o 7w LT, SN/ U andABEERIL LT,

(2) WL
AL 2 LT BESIRATE T O BB BHOMEMUTE | OLBY Th Y| ERIZ7 = =
2} Ty T ERE LBERORIUIR 2 O LB Y Thb,

&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 BE AL FRA O BT

Al A Rk 25~27 4 WRICEHRE L CHBERELZHERE L CW AT
Z % s

A2 A YRR 25 ¢+ 26 4 A AL 226K 2 km B 7= S 40

A3 A WAL 25 - 26 4F FHATHE A2 559 400 m BlEAL7- S

B B SRR 26 - 27 4E WRICEHRE L CHBEERELZHERE L CW AT
FMIT L Bz

C C YRR 26 ¢ 27 4 T L7

D D YRR 26 ¢ 27 4 BERICHE LG (BEDITESE, M, 5%
EREIEM A ZN NN T\ 5,)

E E Rk 26+ 27 & BERTIC RIS A FEHE L C U A Sl & Z 3|

(3) BT RO
BELZ 7V aDF AER» o L=57 7 5 DNA 2851 L7 PCR T k2> KV
5 7 cox] BAGT- D AR LTz, D&z L > TT7 Hu—R 7 NV EKUKE) THEs LT
%, B0 O HIREESE Ssp 1 THL L CT Hu— A VERKIKEI 21T\, Wi EZA)
DhA LU Bz XR LTz, HEIZE U T PCR FEY) O EESNZRE LTl A 28l
L7 U Az XL,

10 [FR]

SRR 25~ 27 I LT 7 UV a4 A D 9 5 PCR EMNE DAL 3,750 fE{A$~
TR U allchot- (F£3),
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x3 AEMILEDRERER

A Hh fil AT HL FRAT O
R 25 PR 26 4F SRR 27 4
Al 75 §A 253 BH 188 B FTRTr U
A2 119 §A 542 5A — TARTr UM
A3 128 58 814 A — TARTr UM
B — 187 9A 179 BH FTRTr U
C — 168 A 111 84 FTRTr U
D — 226 HA 112 54 FTRTr U
E — 426 A 222 BH TARTr UM
[#%:]
AR T, BAEDOZ U aLMICBUIRMEE —RBEL TV LN E I DMERIEL TV D
5 bOTHY, Ihar RITH ) L&D ETHEIHRETE S,

FrBeDZMEDTIEHE B 25 U5 2 & 7a < MO OB IS IR 2 BEFE - HERE T 572
EL WAL T aDERREERLT VIR ZED HLTH, BEDO 7 U LM I A

RO AR HI%

RO ONIRP ST LD, FERORE R N O O 10 TRHER — R &

C5ZLiFRnd, ERIMOTENTH L LB R DN,

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.

105



BT A2k UaDRBERROEHIZ OV TORE

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

5 [FiE]
A2 (F1455XH 140 5) DAAL 7T aD4 AL EZHATRESE, GO
FEORD B IM U 72 2458 | DS % 3 lnsh i £ CENTEHET L2k, #9250 A /=
(K1, 2) NOFHBHT sl LTz,

SEAV:-EE

10 e s
1. WEDHNE
EEN I DOREIZHMMTVT, FRORBIZE S =-HAIAN SRRV -KE,

52m
3.2m

10 m
7.6 m

15 M2 FALEREOXES

MEPNTIT, FeM2S 5 KD D, FHOBRESFEMOIEEDOEHZ 1 412 1 B2 ET
W, ZOBIC, RHEEROBRRPEFLTND Z L AR LT,
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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
SERONFHIIELELTEL T, RMEEENHRE SN BRI THRLY,

[#%:]
KRB TR ONIAERIT, I A 2L 7 U aORHEEE KR OZ ORRITEERH Y | iR
RBEMIRONFETHEATHLAEGFTELZEEZR LTS, ENTOHFE LTUL, BE
(1927) A F £ T, B - K (1939) 28 F4 £ T, ZNEHRAREE ORERZ#HE LT
WhH, ZOZENLL, A 3L 7 U aDZEE R O OBRITITIEER & D 2 L 23
RTXD,

IREam (1929) FaE L BEOLR. A BSMEE 21, 59-64.
RIKENR - KSES (1939) B LFE L ORZMRBITHWT., KEEHR, 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 AREME A MGE L 72,

—

L EOWaRES |

RIS OB, tOF SN CTEB L TV DR FE 721358705 2m
Bt - HimIc, A= (H 1375 XK 146 5) &7V a (HERBCROEERKK) &0
MESE— RO A Ffil L7z, 20 AREEER I YRR O EBIE LR H3EE 1 B
B L TR O EARA LT,

[ AR]

2014 4 5 1T 3 A TEFF 150 B ZHESR — RO L) i & St O T LIS L7z, 7
HAZCITAEAEENBEE SN < 720 | RMEAIC 23 ARICHER L7ZBICIE, S bl bR
ORI T,

20154 6 123 HIAICHEF 626 3, 201548 A 3 HH TAF 2,338 BHOAMEFH —R D
WAL sh i % St © 2 m B - M B L7z, 2 0% OB CITAFmERITBE S
T RRERIIC 19~21 HRRICHER LZBRIC S, Shi - & HICRD b o7,

[#%:]

AA ADAARRBRINTY U aDA AR AR UTHEIIT 24801 & L CRREMERH
D OIXFEBHRIEOH CTH Y | WL R A MR LRI TN 2 BB L T\ D, B4
DA AR S BENFEEREN TEINY 5 O L FIE R ORI LS f & i L bl E TALF
THZ N, AFOMREEEZ GO DHT-OICH X TERIZHEA L THEL o722 &
Mo, FBEREICHNTHA aDAAREINIE T, RICHEFICRVELT D2 L<
PEL T/ UV and AR ERZR LI E LT, MR ROEFT 2 alRENE 3D CTIK
WEEZ LD,

B, METOME IRT7) CRHE -RPEFARETHo I EnD, SEOMEE
HATORMETHEFTERDP SO, EENITHFEL TORWEHEDHEE I L 88
WZEabolHfEsng,

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

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

108



BIER9 HA al s VUaDRMERE RO X AOKEFFHERER
GRXBRBPEDRERT — 2 ZET ORI IE.)
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BIES 10 HRYE{GF OHE ARSI
(RNHBF EEARE D ER R AN o RSV EE)
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B 11 ~AR—TFF 23 ROBEERF
(KNHIBLEEIRE DB = b S SRV RK)
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B 12 BERERFEACHNZANNR—FFTZI FREBELTWRWNWI L OMER

[771£]

WA TFHHHAZ 7 A =2 (GNTg JeT¥ GCSTs) O 5 livsh D% EEA M 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-TP5394L.23: 5’-CCACCTATTCGTCTTCCTACTGC-3’

(R

RIZHA 2 ) KHRIZ 1 28— piggyBac HBIRFRBEL T BIFAIN TS LT 5 &,
WA 2T ) 505 pglZHYT o R—=TF 2 ROEITK 6 pg L7255, PCR DGR,
DL, THRINDHA X (550bp) O/ R, ~IRX—TF7ZI R04pg 1B bR
HT&7—J7, RBGE MBI A 2D ) 5 DNAO0S pg HIXRHE SN oz b
DB, RBLEFHEBEZ T A 2T~ —T T A ROBIINEFE L TORNI & DR
T&T,

M12 34567 8910111213 M

M D NFEY—H—

1 : A~JLX—DNA  4ng (h4 3%/ LsDNA0.5 ug TH 700 3 E—5} A )
2 ~JL/S—DNA 40 pg (7aE—%)

3 ~JL/S—DNA 0.4 pg (0.073E—%)

4 : ANJLWR—DNA  4x10°%pg (7x10*3aE—%})

5 ~AJLIS—DNA  4x10°%pg  (7x10®aE—%)

6-9 :GN7%4/LDNA 05pg (ZhENZIERK)

10-13 : GCS7 #°/ L DNA 0.5 ug (FhEFhBIEK)

112



B 13 BASNIBROBRY OBEOFHRARICEBIT HioEOLEM

[J5iE]

R FHHE X B A 2 (GN710. GN712, GCST10. GCS712 L UONGN7 X GCST]12) DA AR 6
5 KT DIZONT, SIS OGRS S/ 5 DNA Zi L, Y ong 7Y 748
—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

RITERE L. PCR TIER L7z (691bp). 7T A ~—DIFEREINILLTDOLIBY Th 5,

10

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

15 517 PCR Y % AlkPhos Direct Kit (GE ~/V A&7 748 ZHWTZ~L L, CDP-
15 Star %ﬁ & L‘/C'ﬂz%%éj’]:‘(@ldj quo
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(5 2R]
BB TR Z T A 2[H 604 5 X H 511 5] TiX, N> REBRH L7, GN7;p T
X, 4 2O REMRHE L7z, %8O GNT,, TIE, GNT7ip &RV A XD 4 DD K&
L7z, GCSTio TlE, 4 >D A Faf L (A XNAIZ 1 KO2 FARBLLTEBY | ®H
5 725), 21D GCST12 Tld. GCSTio &RV A XD 4 >DN REKBH LTZ, [GN7XGCS7]i2
TlX, 8 DDA RERiH L1z,

GN7,, GCS7,, GN7,, GCS7,,

(kb) (kb)

12.0 — Sehss s 12.0—= L L L
e L. T T - ——

50— &= av o as on o

50— o= e o s e o
o — -
3.0— ::: :-- 30— =-==-=
20— R RN ) 20— - e e W
1.0— 1.0—

[GN7 x GCS7],, [H6045 x F5115],,

(kb)

120 — EEEEEE
SEESE8

50— - —

.. SES22E8

. - -

10—

10
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BIEs 14 BASNTBERBROEEY) OQE K Lo AERT DRSS

[771£]
PPN TV FA B = 3 GBI K> THRAINIZBEB T O REUE iR L7-% (3]
5 ¥R 13), Wn7#HaZ 1A 2 (GN71o LN GCST19) DF/32 KO AT % inverse PCR 1%
THIE LT,

[ 2R]
inverse PCR T4 b7z PCR EWOMEESNZRE L, WA 27 ) 2DOT —HX—2R
10 [KAIKObasever.3.2.2] (https://sgp.dna.affrc.go.jp/KAIKObase/) | CBLAST MZRZ 1T\, 4F
& L7 AT (inverse PCR T4% 54172 PCR FEM O HE FEECH I ASFRRI M % 7 L 72 #6PH) %X
\ZR T, GN7io & GCSTio (\ZHRA X N7 _XTD/RY RO ARG B4 2 ¥ % figs
L. Ok EOM@EEFEE LTZ, L L, GCSTio D 4 DOIAMEHTD 5 5 1 DIZBWT,
BpE T 23RBS 037 A EOBEEFTICHEMEZ R Lic/o o, Yl Lo ERZ2 A E X
15 FFETEXZenote,

GN7
GCS7

chr6:1656800-1656399
s < chr13:1232931-1233353

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

chr2:8472784-8472980 — W=

chr13:10668392-10668067 — g
chr13:11972024-11972423 — ™=

- —

20 % YR oI O & MEMEEZ R LT,
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B 15 BASNIBEBROERY ORE KRR OHAR TOREZOLEME

[J5ik]
WA FHHZ A 22 (GN7i. GCSTi. [GN7XGCS7]1) KO R 7-#H x h A =2[H
5 604 5 X 1511 SIOFMA 3 EETSICHONWT, 5 Ehsh OB IR B4 RNA &l
L. RT-PCR {EIZ & o T HC-mAG &I T OEEWE M L=, 1 ug ® RNA & Wil 5EESR
AMV Reverse Transcriptase XL (% 1 7 /34 ) % HWT cDNA &5 L, 2D 9 HD 20 4y
D1 %A L L TExTaqHS (#1734 4) TPCR Z11->7, 774 ~v—I3EMEHENMER
HEHMET O 6 12 [RT-PCR OFfH] & L TEURL TV DED ZHIET 5 L 5 IR E L.

10 ZDOHEERINIUTO LB Th D,

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

15 PCRIZ 10 ul OFIGZRTITW, TDHIHD 3 ul & 2%7 Hu—A 7 )V CEKUKE) Lz,

%72, RT-PCR DR YT 4 7 ar bua— b LT, mpd9 E\int (VRY—Lx 230Gk
v, 77%&v v a %S NM 001098282) @D PCR biT-o7, rpd9 BIn DT 7 A ~—D
WHBINILLT D LB TH D,
20
ks13: 5’-GGATCGCTATGACAAACTTAAGAGGA-3’
ks12: 5’-TGCTGGGCTCTTTCCACGA-3’

(5 2R]

25 R LI 3 EIERT ML L CEREIT o7, TSNS YA X (1228 bp) D HC-mAG
BRSO PCR PEWIN, B FHBAZ N A 2T TTRRBEICHEE S, —7F, FREEFHE
Bz 1A 2 TIIRHE SN2 Do T2, £, mp49 BB FIXOTROMEEN S b HElE S iz (276
bp)e ZDZEND, AEIOHGEIZHWD BB THBZ A 2 R2H T BARBTPLE
FICHBLL TV D Z & 3B TE 72,

30
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)\’\
A S
< ?@*“&
.~ GN7,, Gcs7, O N2 g7

5,000 —

1,650 —
650 —

500—

500

300 —
200 —

100
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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) OFEANE L, HEEY (120 3#) = NLEEC, &S 4.5 %
ZIETEHE Lic, fERFITLUTO LB & L (EMSRMERETmE X 10 23H),

Bin T A = BB A =
GN713 H 604 5
GCST713 sl 5
[GN7XGCS7ls [H 604 = X1 511 5]

LB DL RIT 40 HiA F LD TREAZRE L, 1 HdH72 ) OEREZFRI L7z, 2k,
10 BRI Z T A 2 ROFERE TR T A 21250 T, 20 12 [BFo80 R LT,
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
AU 40 BT OHIE LT,
15
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(5 2R]

F O HBREITU T O O@EY Tho 7,

R L OEREOFIIME L AR UER . BRI X R & STIROIERAR TR A =
R L LT t E DR R 2R,

05~ P<0.01 P=05 P=0.58
i ED 0.4 - T E T
ﬂg 0.3 |
m 0.2 -
8§ 0.1
0 .
% 3 2 P=014 P 0.013 P 0.3:1
}HH.H 1
® 4
Y
0 -
50 - P <0.01 P =0.81
M w49 d P=0.14 I .
B 30 - I I
iq__ 1
& 10 -
0 .
s 5 220 P=063 P <0.01 P =0.042
2H @ 200 - : r
150 - : * :
&
& 50 A
O .
s~ 1000 1 P<0.01 P <001 F<0.01
- 800 - I 1
600 -
400 -
200 A

H604=
H5115

MHBAE(g)
o
]

H604% x F1515
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B 17 BEERCHEBED LR

[ik]

AR TR 2 B A = & IEBIR TR 2 A 2 O LS 100 3HT D22\ T, HEmY (1
5 W0 3 ) A NLEEICT, & 4-5H) 2FECHE L, Sonici QB ER

1 DO ZAE -T2 E 78 EARWTCIER 20) 2oV T, WE (Hz3T0MoOES) & HilE

H (R DIf & B Z RV ES) L7z, HRRIZLL To LB & L (A%

RMESERHEE X 10 238,

10

15

BRI Z A = BRI Z A =
GN714 H 604
GCS714 Hr 511 &
[GN7 X GCS7l14 [H 604 = X1 511 &)
CRES)
B R DOMERER O E & R EEIILL T oMWY Th o7,
R T & OWE LR S, R TR R & xR OIEBAS TR X 0 A 2 R L
Z O LT t UE DRGSR Z T,
TR AR
- _ P <0.01
3.0 P < 0.01 P=0.16 P=0.11
@ 20 dP=031 P=0.14 i
1.0 4 i
0.0 - -
0.6 - P <001 1 £ <0.01
B0 P<001 P<0.01 P<001 P<0.01
~ 0.4 -
e
Bl 0.2 1 ]
S
0.0 - =
S oo o e % ooe S op 5 op % oe
o 3 O = O5 03 O = 0O 5
© O w 0] 7 © O w O] 7
m H X % m H# X
M~ M~
= =z
G % G %
o o
[{e)} [{e]
m m

120



BlES 18 FHEB G O LLE

[ 5]
BT A 2 LIEEE M Z A 2O T, ZREIRD 5 B shh ik 5%E
5 B ThOHMMEBE A L, BRI T O LB & LT (EWS R =
10 &),

Bn Tz A = B s TR 2 A 2
GN714 H 604 5
GCS714 s 5
[GN7 X GCS7l14 [H 604 = X1 511 5]

R, RZREIRE 1L, ZAGINVERA ORI OB ANEED SR WIID = & FEIR &1,
10 L LD ENEE R T-Il0Z 25 5,

GEED)
BUR TR A 2 LIRS FHABZ I A = & DR T BHEBSITAERITRD bz,

REH WiLsE HA—%
Rt o O BHEIN
B (%) B
GN7 2,457 221 135 2,101 94.0 P <0.01
H 604 5 2,895 98 143 4,654 94.9
GCS7 2,306 166 107 2,033 95.0 P <0.01
F 511 & 2,684 199 173 2,312 93.0
GN7 x GCS7 2,590 229 125 2,236 94.7 P <0.01
H 604 & x 5115 3,223 111 116 2,996 96.3

15

FBRaT BMEIE)  ((BE0 — (R32FEI%0) & LTRIEL TV,

N
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BIER 19 ShHiR O bk

[ 5i£])
B A o L IEEE 2 A a0 bsh i 100 S5 Dlz o\, HERED (1
5 WD 3 ) £ CITALERIC, HAEY 4.5 #) 1 IRETHE LT, Shh Wiz kL
7o HERZRFIILL T DO LBV & Uiz (WS B E 10 #&[7),

SRR A = s THAH 2 H A =
GN714 H 604 5
GCS714 sl 5
[GN7 X GCS7l14 [H 604 = X1 511 5]

B, T T TH BRI LR, Wb LS ISR OFGEE 21T o T b RIERK D BHAR I
10 > THREEZFIET D2 ETORBES S,

R
%Rtk OMERER DL B HIFIZLL T O Y Th o7, Rt Z & OFEIE &R R A, BisF
R 2 R & IR O IETRAR TR 2 0 A =Rt & & Ll L7 t UE DR R &R,
15
A

A
P<001 p<

]

o
o
-
T
A
o
o
-

[}

o
o
=y
L)
A
o
o
-
]

REARE (B)
o
H6045 ?
:ﬂ
GN7x GCs7 |t
:]
GN7xGCs7 [

]
1

20 A
10 A

GN7
GCSs7
F5118
GN7
H604=
GCS7
Hh5115

H6045 x 515
H6045 x h515
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BIER 20 EREERO LK

[ik]
AR TR 2 B A = & IEBIR TR 2 A 2 O LS 100 3HT D22\ T, HEmY (1
5 WD 3 ) A ANLEEC, A (456 ZFECTHE L. MEEo o Eids (i
) A L, TEMER A REEE CEH - A HERE L, AR To LB
D & Ui (BRI NS 10 5 ),

Bz A = B A 2
GNT714 H 604 =
GCS714 F1 511 &
[GN7XGCST]14 [H 604 = X1 511 5]
10 [#5R]
= pd L
EX 5 4 EHEREHR EmER - hA BT
(o]
GN7 100 79 79 P < 0.01
H 604 & 100 98 98
GCS7 100 88 88 P=0.65
5118 100 90 90
GN7 x GCS7 100 93 93 P=0.11
H604 &xH 5115 100 86 86

B, MAEEL RS TERIZON T, ShHRHITORTE AR LT,
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B 21 Shi (FER) DOITEhO

[J7i£]

LM B DA SR IZ SV T, K 10 em O 22 REO HIRIZ 30 FET OB
5 T. 30 HROMEEFIUH - CEfk L, hRm b OBEEZFHI L7z, ZhE%RHIC

W5 IR Y IR L7z,

2 LR H D7 A IOV TR, 88 10 em D Z RO 72RO P 10 889

W, 60 Y ONTE A FRICH - TRk L, TR D ORBEA I Lz, ZhAaS R

DNT B EHRD IR L7z, HERRIIBL O LI & Ui VEMSRRMEERHEE 12 10 %
10 ZM),

R A = IR 2 A =
GN714 H 604 =

GCS714 1511 &

[GN7 X GCS7l14 [H 604 = X1 511 5]
[ 2R]

LR OBBEIEREZ lem T2 DB X M7 T AR & FRO L I ITR-Te, EHRRN
15 Z & ZImiE{ER & L 7= Mann-Whitney @ U fRE DfE R 2 X OAIZRT,

50.6 .

BGN7
%
z 0 B604

0.4 -

0.2 -

0.0 4 J:I"'Il'll’.l"'ﬂ":'"—r'—'_"" P=027
067 mGCS7
& o511

0.4 -

0.2 -

0.0 - =TT T 1 pP=025
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BGN7xGCS7
O H604xs$511

8
9~10
10~

(cm)
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2 WS OBENEEEY 1lom & DE A RN FAIETETROL IR o7, RN
Z & AR IR & L7 Mann-Whitney @ U % & DG R 2 KO- T,

~987 mGN7
%
0.6 1 O H604
0.4 -
0.2 -
0.0 P <0.01
~987 BmGCS7
%
£06 - 0511
0.4 -
0.2 -
0.0 1 P=017
?0'8 ] BGN7xGCS7
Zos A 0 H604xH511
0.4 -
0.2 -
O 0 = T I_I| o e, I—I |_| = .:LI
S S S S A N T A -
© = a4 ® % v © ~ o (=
(em)  p=0.20
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B 22 %hi (580) DITBIO LR

[ 5]
5652 HAHDA A ashmz, £ 18 cm OMEOFEO FdLz 1 58T OE T 12 R E
5 L. ZNENDHA amicDGETNG EDOL WO EZBE) Lm0 & itekd 5, HERH
WELT D LY & L (AWM ARrE i E 10 #&M),

Bz A = B A 2
GN713 H 604 =

GCS713 F 511 5

[GN7 X GCS7lis [H 604 B X 511 ]
[#ER]

10 BEEEEEZ 2ecm T2 DO A RN T AICEKRT ETHDOE I oTz, NN & A IfE
iE & L 72 Mann-Whitney @ U i E DO#E R 2 X DO LI RT,
12 A

= mGN7
< g O H604
6 -
3 -
0 - P=0.09
%12 7 mGCS7
N 9 A o511
6 -
N 1
O N 1 1 1 1 1 P: 0-08
121 BGN7xGCS7
By 0 B604x#511
6 -
3 .
0 .
P X o D O W WX & W
IN N N P (cm)
P=0.09

15
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BIH 28 BESIEL O LLE

[J7i£]
BAR TR 77 A =2 LIFBAR AR Z A 2D A RIFEAE - BB S T-%, % 18em
5 DOMEOFOHRIZ 1 HHOENT 24 BFFKE L THEINSE, TN ENOEINLZ A L
7o HERAITLL T D LB & Le (MR & 10 22, U = I
B AW E R T,

Hn Rz A = I n Az A =

GN713 (22) H 604 = (22)

GCS7i3 (20) 511 5 (24)

[GN7 X GCSTl13 (20) [H 604 5 x1511 5]  (20)
10 [#54#]

GN713D 9B 28, H 604 505 H 18, F 511 5D 5 H 3EITAHE (100 HELF) L
PEIR L TR o Tooth, TNEEHNLRO, 1 B2 0 OEIIIL T O LB 0 L7z
ST, FT & OFEEIE & AE R 2, s TR R & RTRO IR TR 2 B A 2R
& a2 LT t UE DR 2T,

15
800 P=033
P<0.01 P=0.16 |
&= _ [
= 600 I | |
& 400 - |
1
200 A
0 .
= W » w L
o 3 O = QO o
© U] [Tp] O g
o H X %
E ifly
O <
3
m
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10

15

BlH 24 BEIMITEHOD LB

[J7i£]

BARFAHE R 7 A 2 LIFBAR TR A 2D A A2 232 - B Sk, 8 18em
DOMTEORO A 1 HHFDENT 24 RFFKE L CEIN S, J1 1 >Fo0fLnb ok
Bt Fesk Lo, HERIILL T O &0 & Ui (BRI B Hn 10 22 M), 7
v AWTREICHN B E =T,

SR A = FEAE TR 2 A =2

GNT713 (22) H 604 & (22)
GCS713 (20) Hi511 5 (24)
[GN7XGCS7]13 (20) [H 604 Zx511 5] (20)
GEES)

GN713D 5 H 28, H 604 5D 55 180, F511 5D 5 6 35ITA% (100 HLLT) Lo
PEIR L TV edns 7otz T AEF D DR, AR RN b OHEES & OIIDEIA
HEARNTTLIERTETROL IR D, BIG BRI A 2 L RROIEEBZ T A =
LD TENRNZ & ZIRE)GRE & L= Mann-Whitney @ U FiE T, T P<0.01 &7¢»
77

0419 BGN7
0.3 1 0 H604
0.2 4

0.1 -

04 1 BGCST
03 1 oh511
02 4

0.1 1

0.4 1 BGN7xGCS7

0.3 0O B 604x$1 511

0.2 -

0.1 1
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10

BIER 25 HMORFERLCEBTILE X ZEEOUR

[ik]

WHIRAF L2 A 2 5 s B E I3 A BRI L TR e L. 2 1% A LT EE
KR L2 LA (75 em /) 12100 g oA, 177 eyl — (kb)) fiT
20 Kz fEFE L7z (FalBRIXIZHOWT 6 i), ZTha 20°C - AROLORMFICE S, ik
7T HCHEIHAFIAEL, 2 HMTH AR LT, AN OFRER A A Lz, #ER
BRI HEARIEAT > TR0, BEERRFIZBL T D B 0 & Uiz (ES Ak AT E
10 2 M),

AR A = I THAA X A =
GN713 H 604 =
GCST713 H511
[GN7XGCS7ls [H 604 = X1 511 5]
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(5 2R]
HRRON IR L T RAZBALTLGEORFE (K1) L bEHoRERRE (K2) (T
ToOwmY ThH-o7z,
BT & OWHE LR S AR TR X R & xR OISR TR X B A 2R &
5 ZHHR L7 t EDR KA R~T,

100 - P =065 P=052 P=0.86 P=0.19 P=0.35 P =052
% 80 -
60 -
i
# 40
®
20 -
0
5o Bow Go® 5 ® B ok 5ok
- 8 o e 2 - e 5 5 ®
m H X o H X
~ x ~ x
] 3
m m
e %
X1 F3FE
10
P=0.98 P=0.07 P=0.61
100 -
2 80 - P=083  P=034 P=0.18
w 60 -
e
5 40 4
g 20_
0
il > o oo oo 5 oW 5o Hooo
EJ ° g 8 o 3 7 o g S & 3 2
m # X m H# X
M~ X M~ X
o o
(o] o
m m
e %
M2 #thifHoE=S
15
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10

BlEs 26 HEBAEWIZE 2 D EEBO LB

[ik]

WHIRAF LT A 2 5 g B E 21332 BRI L TR & L, S0 112 1%DEIE T
BRI L7, ZAUCHEEAK 5 ml 2z TR sH, 25°CT 2 & L7z, £0%, bgx
P& L C 45 ml OWE K EIREG LIz, 102~106 {54 I 2 1Bk L7z, SRIREIZ DV TIE,
102, 103, 104f57 K 200 ]l ZEA 9 cm o v — L D1 — R~ VE BB L,
25°CT 4 AR Lok, an=—&Md Lz, MIE - BREICOVL T, 104, 105, 106
A 200 pl ZELR 9 em > v — L@ PTYG i i@ Ai L, 25°CT4 AR L
%, an=—KEME Lz, fRRRIZLLTO LB & Lz (EWEHEMERETEE X 10
B

o

AR TR X A = I FHAH X A =
GN713 A 604 5
GCST713 511 &
[GN7XGCS7ls [H 604 = X1 511 5]
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[ 5]
BRFOG IR & IR EZIBA LIHEOME - BitiE O 20 =—4 (K1) LRIRE
Dan=—% (X2) XL FOEY THolz,
T L OFVHE LR, s R 2 R & RO IR R TR A 2R L
R LT t E DR R 2",
- P=0.14

- 5
=]
X4 '
5]
?‘2 P=0.21 P=043 P=037
I
2 g B ml &
=
0
B & e S oap oo o o
g g = p ¥ 5 ¥ & 3 8 = S 5
# @ O v o g © O w o g5
m B X o m H X
M~ P~
5 ¥ 5 ¥
o o
w w
m m
e #*

1 HE - BIREOH

z ©7 P=025  p_pges  p=0r1
*
— 4-
ﬁ P=0.39 P=0.26 P=0.83
1 24
a
m i i
0
iy = UIP % HIP S o B B o
g 3 5 ¥ 3 & 5 3 S = S o
B © O w O g © 0O w o g
m 7 X o i+ X
Z g Z
(V] < o <+
3 3
m m
MR o

2 RUREOH
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BIA 27T B TOBBIC L 2FABRENDO I A 2 DOFRIEL
GRXEBFTEDKRERT— 2 ST T=DERSFH,)
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15

20

25

30

35

BI% 28 EBEREZBITRETIROEFERIEE

BB T HEBRIEICIRA LA aOHfENR O U a L oS Z T~

[ik]

15,000 BHO U A A Z il H L7 BIFK S Tl FIRIEIC OV T, SFE ARG ICANTZE O
RECHM T 2HIH TRol A 2 200 B\ e ECTEAOKRERESFITISEN, 4 mm H
DO THE->T 20 BRRE L7-% T, MBERENZHER LT,

GEED)

FBRENICWS 12 E 72220 0 20 5 BAHRASPUE LI o - 7 fild 7 8 T -
Tz FBRENCAEFLTWD A ATRO NIRRT, o, 7V aDR B ED
TEBRNIRRD bR o T,

SRR B 2 S Te D OFRBRIEOEHAEIC OV T, N ICHREHERZ R,

[FABEHRED S DB A 2 DE]

BB RIERIC A 2 REAT D ATREMEE LT,

(1) 4lirPiciiziEy (ZIR®E) . BERENISHIVATS S,

(2) sEificmE OFEE LY RCWAZIED . FERENICHIATE S,

(3) EFNENTHBEERENIHIVATSES
NEZHID,

(122N TIE, ZIRED 4 iHIEF O A 20 4 L0 BB E < (11N, 1954)
WHEDOHA A 4 [BHOBREO-DICEHIE L TWHHIEIIC, ZIREIIRELERT LD
WZEEB T OT, BERTESDICERTE, SFRLSOTV, 207, FERIENIZK D A
REMEIAR Y,

(2) 22T, WEBRT 2RO A 2k, EFICBET2 2 L, WD, AER
THAMEZ 1A 2 DOWITRFEATH DL Z b, MERIENTRERRET LI ENELTH D,

(3) IZ2WTIE, AEERELS THRMEIIERM LR £ TELLERY B ThIUL, i
BEEDO EHETHTLS 2WERHL720, BATLHZENFRETHD, —F., EFHRHR
REREOTICE EE D BENALD D,

[ HEVWDORE X]
7T aDAARROKRE F, KE 14 mm BE, #E 30~40mm FRETHY . 4 mm
HEWVWORZBORKITAZ ENTERY, F2, DA TDAARBITIHITKEWNTZD
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10

15

20

25

30

35

INbMEEEVIRTAZENTER Y, UEoZ S, Amm BEVWOHEXIZE =—
U— NCHBEEREBEEEZIL. 7V aDFARBDORAE DA 2D A ALBRORHEZ< Z
LINTE B,

(& B9 2 W]

A ADRRBEDOEFHIFINC OV TIE, 25CTHRRT 15 H L O®ERH D (K E,
2010) Z &b, REEZM CHEo CTEHAZ D T BRICHE SUTEARA L TW2gE, Ho
Wiz 2 ERRRE L B2 5 L. 30 AMIRGETIUZ, T THLE L, 7V 2L DOHEDARE
PEIFR< D LEZBND,

FEE, EIRORBRICBWTYH, 15,000 F45 OB R A2 8 TR - T 20 HRERE L=
T, FBEREZFEMICHER LT 24, PHLOBMR H 2 Tl -7zt oo, EfFL
TWD A FTERD HAVTVRYY,

[ ESPTC 30 A MRE LicthoikiE]

ETHBRARIZE DI, WBERENO A X FRWNTH L, KEREGITICBWTET
BT 30 HRIRE L7, IREBRMIFICE EN TV v, plithix, 7 V=l sg
BT DR TRTHELELTWNDS, TOET, b L, fOTTHA adDA AR EF A
R U TR LTe e, BB RIE T OFAEITSREINNERF T B D ATaetER 5 2
biLd, Lo L, ZOZREIIN ST D04 ashdiI AF 2 HEEEZ L7V REEC B S
ICHEBE S TEFTDHZ LT TER Y, LER- T, Eiko 30 HREOBRE KT Lz
BT, U3 ERRBAREAR A a3 E U SRS e < ASHEVEIC IR 3 D A Rk
HEITE TR,

[ BRI 7R S AT RS 0N & v bsh - od ANE1L]

H L. FRERESIT CORE IO TREFHEIA T A 2D A A M & A A A
EUTREL, ZHEINLO A il nifb L CTh, MERETIIIENONHFIE TR
o BEDN 72U VIRRE THELE) Hi D 95% 3BT 2 DIEAUR 23°CC 240 KefH LA, 15CT
430 FEFILINTH 0 | e RAMFHIRIE 23°CC 288 Wi}, 15°CC 504 K[ CTh - 7= & @5

ShTW5 (RS, 1958),

FEIRND B F T O HIRIIXIERIRIR & ARIRII TR 72 5,

HARIRIND G E13 10~14 ARETH L0 6, FbBEDOEF L G T 35 AL T
TRTHELTT D,

IRIRIR DAL, FEIRRENCB D 6974 2 L TERICI T 5, BRIREITIKIRINE
BV HE ORI OV TIE, SPERIAA T TO 1947 26 1953 F£E TOFAET
X, mEMLEN5 A3HENG5H 18 HTh -7 (LA L, 1954), 7=, MbowA

136



10

15

20

DO T ETOHRIT 9~11 A (1952 D) Th-o7= (TH, 1954), FHEHIF O
FRPEZI LA THLETHE, WEITES LA 24 RICIIKR T T H L AL b
%o FRIROWALh B OALEHIR & S5 & BFERIENTH A 2 OIRIRIFAELLFT &
TWTY, BEARERFENRVIRETEFED 6 A 15 H £ CRIFREL RE 31T,

ZORDHA T ~TRE LS LD,
SCHR
JLHZE (1954) HANKRBIZHRE L BINORHMLOH T EIZOWT.  &RAFIE 8, 10-

13.

TLHZE - THEMR - REM (1954) BRREBICORE Lo mBITORHEI &R E L OFEHIZ
BIOBIEL, BRSERTIE OBk, AR5 8, 3-9.

YINZE= (1954) PUARAZHERE N O HL L7Z ZIREICOWT. HAZT R PHEGE 23, 83-
88.

b RIS - EAAEREE - AURME - ALIREOK - eSS - BRERE - BULTE - AR (2010) A
AR AR O AMIC BT 2 R AR, &% - BEAAMAT v 7 79, 53-59.
LIRFREYR « A EPRETG - BOEER - 617 2 (1958) MBI DBREIRIAELF HRFCOW T, HiB
IR BRI W 3, 1-6.
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BT 29 BISTHEEAZ A 2 DAEFZHREICEET 2 BINER
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