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ANV

AW 2 RN R A

Tl

F— MBI ORI 7 0 IR L7 1E

6 EXTAE EOJET 5 0% EORRIZE Y 25 #
(1) 73S EOALEM T K OB RBRELC BT 2 ARt
O g, =L ROF4

ms s XA R
H4, : soybean
¥4, . Glycine max (L.) Merr.

@ BEOMLTEAL
B -EACHWEEEDMTEL T A3555 THh 5,
@ ENEOESO HREREIZBT 5 B A i

2 A XX, ~ AR Glycine J& Soja HJBIZIBT 5, Soja HEIZIX, HIFFETH S
ZA XMz, BEFEE LT G soja (Fidh: YL~ A) R G. gracilis 5 F£105
(OECD, 2000), MifaFH), JEREFRI K VAW FRIM NG FIEfTH L 4
A X(G. max) ITHAEFTH D G. soja WHIELEEZEZONTEY, —FH., G gracilis
%, G. soja 7*D G. max ~DHLIZEBIT 5P TS L <X G soja & G. max D3
FECH D EWIHENH DN (OECD, 2000), FEZRIZ I TRV, ZiLb D%
RO L, DOREIZOMLTWNDLDIIXY VY ADHTHY | G. gracilis D57Ai
FRO LTV (BH D, 1975; BAME P2, 1991), 7ok, VI~ AL, #
H, #E, AR, ABELEOa T2/ L TEY (OECD, 2000), HAEIZEW
TIEAeHEE ., AN, PUE R OIUMNIZ A0 L ] SO RE AR 3 L S iz T
GO D JE D, Zofh, HH¥ 720 O BRWFFECEIXZICHEAELTWD (BH
5, 1975; #57, 1995; @it 5, 1996; KiF, 1999), F7=. dbiE. #db, WETTH
ey v~ 2AOBAEMIZET 2F0E CrX, FIH)IFER TH AN S < B S
TV (T 5, 2004; 55 5, 2005; I H 5, 2007; [LH &, 2008; 4= H &, 2009; AJi]
5, 2009),

kB, AARXFEM-FAEOFEEFETHY, AAELTVD LWV #HEIERWN
(OECD, 2000),
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(2) 5 2 DJE S K OVBLR

O EHNEROEIMNIB T 5 5F—FE A ORES

HA ZOEPEHEI I EHAEE T, ALIoET 1,100 FFETIC 2 O HUl TR E S
e EHEE ST, FD%, PERE. "7 U7, FfER O H ARG DR ILN > 72
EEBEZLND (BE, 1987), DREANIIVERMUIZER L, BEPHE-T- 5
2 HITWD (UK, 1992),

©@  ET-DdkERHuE, BB A, Rl

r
%
<
3
(B3

a. 72 DA HU

EFREA AR EE] (FAO) ORFHE®RIZE D &, 2013 Fo2HRIZBIT 5
XA XOFIEEEIL, A 11,127 77 ha TH Y, EALEZZET 5 EKENK 3,070
7 ha, 7T VDHK 2,786 15 ha, TILEB L FUNK 1,942 7 ha, 1 2 KK
1,220 77 ha L7 > T\ 5, 72k, FREHERICEES < 2013 FO LR EIZEHIT D3k
BrmfEIE. £ 12.9 75 ha TdH - 7= (FAOSTAT, 2015),

b. Ik

DORETOX A AOEITHREFEIL, LTFO LB Th b, FEHmEITAEE
TS5 A TN, BALHG RS, Aeke - Bl T 6 A A), BIEIT T 6 H HA),
W T LA TR E R T £ Tl 6 A MR, JUNHT T4 A ERINS TR (24 A X)
LT HEAMNS 8 A LA BKEA X)) L7pd, EREEEIL, SHFECHEESMEC
Ko TR DN, FAMME - &I - BREE OGA72 ETIIEEMTbIL D, MR
DIFBRIZOWTIX, EFEHMBEFICREZ EDIITV, WIOMELZ 2L,
DTHAAXDEIENEL LT 5DT, MEITHEPRAE LICS b, £
EHROBRIL, ¥4 XOFREE TR KUIRIEEXD—2>THY | AFYHOERIZ
KU TIXROICHEAFAA 21T O, L, IKEWMOPMME DO NMOEIRD . Zh
ZHIT U, UTENT T L U CHpl UBORIRE TRk 2 5tk L. a3 L THlD
By - BRiz2— 24T 9 HikEndH 5 GRS, 2000),

c. ViiEZEREKL O

2013 FEODLNRENCBIT D XA AOHAEIL, #1276 T R THH, D5
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DHI 60 %2 KEMN S, K 24% 07 T VM HEASNTWD (A, 2015),

A ST A AR DNETHEHINDBEOHEIE, 1) #iH., 2) ﬁ?ﬂﬁﬁ&
W 3) & EMAEZRS, LFRIC, ) TS5, 2013 Fi2iE, 4A
4%@&m%m%k6%1%E$Vﬁ%%%gM%mét@mum%ﬁ/#m
BHH. 33.9%287-%54%) 94 7 h o ESH (EIMAZRS) & LTHW AT
% (BMOKEES, 2015),

B, AN AINDEREALAXESIT 32 Frnb 50 b
(2004~2013 4F) (HEDBIEE T, 2015) & EBIIRE Wb OO, EEFET (B[ 6,000
R (EMRKEER, 2015) L HERD L T bTNHTH D,

$ﬁ‘ﬁléﬂéﬁi§ﬂ%@%@k¥li¢%“@%é (MBS FT, 2015), HESMC IS 1T
6@%&?@5‘%‘3 [IT R SFEDIRAZBET 2 72 DICRBEEHEE N L ST, A

%IJJ\ESZFL%)WT :ic AT FIIINTEAEIND Z L1372, 8B D5
&béméo F72. ODBREICBITAEHEICHOWTIE, TEEEMREFEICESXE
THEZT-BREITS (BERTAEIZR) OATITbh b, fHERTAEIZEIT
HATEORANZRET D72 OICRBES L, BRIFHRERON 52 L7225 TED,
FEEISNIEETICOWTHELEORAOAFELEET HZ L Lo TN,
FEEOERORELFEDIEANITIRNZ LML SNTWD (BRKEER PR R E
R E E B ),

(3) A=HFR M OVERE 2R R
A TR

HA XL, FPEHT 5 —FLEORUFEEMTHY . FREITEL, KITIFE
DOPVEENTFELEAICHEL T, ZRUBIT 3 O/NEND R HEELZAET D
(OECD, 2000), %%, EX ELHICH T bl EXHOBEDERD S 53 H il
L, £, BIT - RICEPEEETELZ AT DMBIEOFEIC L - TR 2 75
AT (%A%, 1995), EITIE 1 KOHETWRH YD . ZDOHEEOFHIZ 1~5 EHDOIR
BRENELTEBY ., FREITZHEZRICIER L TREKT 5 (1R, 1995), £7-.
B A XOIEFESCITITHE EIRENRE SEET L, B2, DRI
L OREIN VBT, IEEEIX 15°C L EZE L 25 °C fifg £ TldmWIiE E1RHERIC
B<, AR TIERLEARET 2N RE VR, EHEIR TIHEED RS2
W, RO TEND Z ENRH D (REF, 1987),

o ARSI E ARE/ BB DS
A AFEA DI FIRIL 30~35°C, HIRFEFIEE X ORI AEFTIRE L 2~4 °C

5
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TH Y. 10°CLLF TOIFEIIMD THE (BEF, 1987), ¥ A AOEEEL, A&
B 18~28°C FE, ZMTHEDKERNH LI ENEE LV E SN TS
M. A HOXA XTI A ERISTES M < 70k L TE RO Rk 2 i ik
HEREL o TEY, REETOA » XU T hodti 60 EORA Y = —F T
HLEEFARETH D (R, 1987),

Alal, B FEACHWEEETH D A3SSS 1KEICB W, BLZdbkE 38
FEMN S 40 FE D EE I L7 A (Maturity Group 1) (27730 & 715 (Wiebold,
2002; Graphic Maps, 2012), Z OFEFHIIZ I T, Maturity Group I IZ 733 S 41
LHenfEIX 5 A ERIG 6 ARAIORICHERE IS, £, 7T AFUrL 8 A L
FCOBAERNC Y72V (Schapaugh, 1997). BAERGAEE 5 i b R WK O B K REf]
1349 15 FFfE] T4 % (Lammi, 2008),

B, BREICBNT, XA AR LIZFHIT I E THRE S TH 2R,

N FHEMESOTE AN

= BGETHTEOER
@ DBkt Bk IRIRME K& OFFfn

HAXDFETIL, HRLTBRICHRITE T 5, ODBETEE SN XA XD
GIRNEIIT TR ZERN B D03, XA AR HE: S, IR R L X C
WD KESETIE, 1ZE A EDRFENEEEGEM: Th D ZHMEORRE TR, Al
BEFEANIHWZIEETH D A3555 b ELHERMETHD Z EBROLNT
W5,

LA RDOFEFRIRPEICOW T STV, F72, FEFORIFRENICEEL
TiE, HIR TR L7258 1@ R 3 Thbivsd (BREF, 1995),

@ FEZIFEOERW N AREHICB O THEDIR 2 A L 5 D8 UIRE
5 O R

FA R, RECH T EFICLORBEIHZATOY, MB8T5, AMRSEME
TIZRWT, MR ZHAL 9 DMIECSUIRRE DD OHIFRER S 5 & v 5 Wik
ZohETDEZ AR,
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@ BhEtE, MAEEORRE, BEAMATEOAEE, T EF AT & ORHEM: KLY
TRI TV ABET DR ER T DG EIXEORE

XA X (2n=40) & RHMEFTREZLITREFAER L LT, DARENZHAMA LTV D DI,
G. soja (F%: Vv~ A, 2n=40) DA TH 25 (HBH D, 1975; HARMEEFS, 1991;
OECD, 2000), Y /b~ A%, AciEE. AN, PUEER OIS HT 5 ko —
FEAREY T, EITIESCRME AT EL S 7 TR o JHi0, 2o, H
WM DORWEHFERLEIZZICHALTWS (HED, 1975; #E, 1995; &g 5,
1996, KH&, 1999), F7-. dtyfE, #AL, WETIThhiz Y L~ A OB AR
T HRATIE, EIHIFRTHAMBHERE I NN L HwEI TS (7
8y 5, 2004; Z9 5, 2005; 2 H 5, 2007; [LH 5, 2008; 3= H 5, 2009; & [ &, 2009),

2B, 1950 FRICH A X &Y~ A DR 2 /g E ik & LTAHA A
YN APOBETHRINTEY (BAD, 1997; FIEL, 2001), T OFREN &
A REPST2Z e b, BHEOY L~ A LT, XA R LA T 5 [ REMEN
EWZ ENTREINZ, L, @(E 10 FLLEICHZ0, BARKZHE Y 800 i
WIS Y NV~ ADINEZAT o ToHIT, A/ )b~ A D I R RERH [ R
ZRTEEIZA D> TOZRNE NI HEDRDH D Z LD (IS, 2001), iz
IO XD RIFREMT A OBEAENONRECTHEL T ZE LTH, ZOAFHH
ENR2VELNA TS Z ERTHREND,

WIZ, XA XL~ 2O EFEMER OMFEMEORREIZR L Tk 5, 41 Xk
Vb= A, BEBERNIERM L, MR T 95 RiZ, BESO®%YE, 13
Ao EDIENRBRTE LI WETEZ B CTH D72 (IS, 2001), &6 5 ¢ AR A
FEMAE) CHDH LB Z BN TS, ZHETIZ, B@HEDIFLEMTH A X[E 1
B HMFEZ =0T 0.03~3.62% (Beard and Knowles, 1971), /L~ A [@+i2kiF
DAMZEZ By SR IT T4 C 2.3% (Kiang et al., 1992) & #fiiE ST D,

L., A XDOMFZHRIZIZEMEC L > TEEF T2 vd 5, Bz,
ZAXOBRIEIICI Y NTFORBE XA RFHOHFLICHRE LTZGE, FHT
2.96~7.26%& 720 | RETHYIZIE 19.5 %IZE LT &G STV 5 (Abrams et al.,
1978), 7. Vb~ AROMFEZERICE L TH, HHEIRED)IFEE TR 13%
VD EVMMEZ R 2 R TN AL SN L OWwERH D (Fujita et al., 1997),
ZOEMP ORI LI Y L~ A D 1 RERY 72 0 OB EIE R T 600~700 KL T,
Z OBUTIIRR) 72 B F3 i & S E O 1 IRERS 72 O SEBJR) e AER 5L
(Cruden, 1977) ORNCHLE LT\ o, ZOEWMIFESZHROIFIK A, HEW ) i
B DERBESRMICE D b D0, 2L ITEMNOBGHIFEIC LD L 0R0
DTS SITORY, 2B, HEMINTEIER DY v~ X ORI, #EFR THE%
IC R DBRBEOHEL TN TE LT, BV A ANKE L, FHERRIZE > TiX

7
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T BEHHEIR TH 0 | *@ywvx%l@ﬁLvﬁﬁ%%ﬁﬁﬁé
BRETHDLIVATFROI v ATFENHEIBEIN TN, ZOZENL, Z0
VL= AEMOED OBREIZIX, MEZHE2 5 SR T ERPNEE LY 2 <7
FELTWe B 2 Hivs (Fujita et al., 1997),

HAREY )= AT, fR L7z &9 20T s BAES 21T 5 BIEMMY) C o
5, EBIT, HRD (2006) (%, Y~ A LKA XOBEREITIR R D720, &
AREY NS ALEDOARZHITEZ VIZ W ERITWS, HHF (2008) 1%, B
MG TIEMFEDORREICIZ 1 » FIZEDENALND L LTWD, vk, YL~
A DBERFHIZOWT, AFRTIT 8 A LANLG 9 AT L oRENRH L (HH
5,1995), £72. ME DL (2006) 1%, FRRL IRE CTERI S L7 Y b~ A RifiE 2 Fk
R, ZRIR, RSO IS THE LI 2 A, ZOBEHIE 8 AhAND 9
AR CTHoT-EMELTWD,

Nakayama and Yamaguchi (2002) X, &1 X & V)b~ X OH]ORHMER 2 A+
L HIT, PHERZ AW HRBREIT> T D, TOEHBE LT, BFREAS
DT KRG E VST RFETIZIZ A XE VL~ AN S B bR\, B
25 LTHEATHLN, PHERITY A XWEO R CRTEHIN BN, ¥ A
X< AOBEIN 2 HBBREEE L E®RELTWVWD, 29 LIS T,
FHEE L YL~ A (5FE4 : Gls/93-J-01) % 50 cm [EE TENEH 30 AT
Emﬁzf\%®§%ﬁ%$%%ﬁbtoﬁ%ﬁ%%ﬁ%T%K%ﬁbtywv
ADLEME I N 686 HORE T GHMEREZ AT I, HELIEHER, ¥4 XL
/wvxwﬁﬁfﬁékﬂMémtﬁ%WﬁSEWE@%ﬂt_kﬂ% ZDAE
MEZR1X 0.73% & A 41TV % (Nakayama and Yamaguchi, 2002),

F o, BERBEHMHFZEATICE VT, 2005 FITREHRZ U AV — MMk #E
BRI T A XYV~ A% Sem B L TR D 3 DORFMH THIEL., YL
~ AMEERDOINHERE - EZPE L& TA, XA XL AR LT RMR I, 21
THOREFEH T 7,814 KiH 0 Kz, 12,828 Kirf 0 KL KL N 11,860 i 1 KL TH D, Z
DRMEFET X, XA AOFMERFY 235 U Tl OBE & 2 Kk bt < Lzt
NB RO T L STV D (Mizuguti et al., 2009),

é%m\mwﬁﬁﬁmm7ﬁmm\%%ﬁﬁ)%ﬁ~%m$@ﬁﬁ%ﬁ@zﬁ
ARXDT 1y k(45 (10 AK/ZR) ORIV v~ A 3 AR ZRROEBEZ R T
B LT8O BRZHERNHE SN TV D (5H, 2008), TR, ¥ A4 XL
HSRAZHE U T- A HERE 200, 2006 4EDOFRER TlX 44,348 Kith 0 ki, XA XL YL
~ A OBITEHIR O EHE A 2006 FEDO7ER L 0 K< 72 o 72 2007 OB Tl 25,741
i 35K T o7z LA STV D (HFF, 2008), F7-. BEERBEEINIIZCATIX
2006 KL TN 2007 FT, BHRO 5em B L THETT 2BRIXICINZ . E{s TR
ZEAARXNE 2, 4, 6, LN I0mBEL TY L~ A Z2Es LTEBRX Z250E L
%@E%@%ﬁ%ﬁﬁbfhéo%@%%\E%@%Lt@%@%i\m%ﬁi
DOFRERTIL 68,121 Firh 0 ki, XA XLV )L~ X DOBIEHE OEBED 2006 DR

8
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Rz 0 E< 72 o7 2007 FEORERTIL, 66,671 Kith 3 ki THo7=, 7B, 2007 4
DORERIZB N TR LT 3 RORZHERIZHONTIEL, 2. 4 XD 6m DX TZEN
ZHEERT OGN Ll STV D (FFT, 2008),

EoT, FAREY N~ AEMPEELTEFT L, ORISR ERY &S
AIVTRBE CRHMEL 9 D20, DX I RFFBR2FMHEOHAETH, XA XYL~
A INZEHET DB 1T TR & F 2 BTz,

FEBRIZ, 1996 FLURE, #9 20 FRIBREH] 27U ¥ — Mtk 2 A X058 A S 41T
WD DN, EMOKPER 2 X 5B nT-HEH 2 A EREFR A (2009 4F~2013 4F) DX A X
i A\ FAEHE 10 I TORMEORER TIX, A XEEGTHUE DS 48 5 km DINIZE
WTCBREAIZ U AR — R A A X LY b~ A DORMERITZRO b ho T (B
MIKEEA, 2011a; EAIKERE, 2011b; EAMIKEER, 2012a; BARKEES, 2013; EHROK
FEA, 2014), F£7=. DREELFEREIC, Y~ A0BHAMETHY . HoORER S
U ARH— M2 A X &AL TS EEEIZIBVN T, 2000 4202 S PH o Hlsk s &
RIS Tz 243 ROV L~ AZRER 7 VA — hEagAH LIz ZA, 2TO
FRIEDFEIE L, BREAIZ Y RV — MHES A XL Y b~ X DOARERITHERS S e
Mol LA SN TV A (Kim et al., 2003),

Bk F A XL )~ XA DML OE DD LA ANE Y )< A ~DIBILF
RBIZE L TiX, DBREICEBW TR ZRE TN TS, 2003 £ 5
2006 FZNT T, Vv X EPERS A XAOMFED, EORE HAMIZB W TE
STV D EER T D720, BAREZHO X A ML THEE X A XL v
~ AL OFBENERIN TS, ORI, A L7 58 Hia (FKH IR 8 Him,
TR 7 M R 4 s AR 6 S, EEIR 33N o9 B, BEEO
1 MR L OB R D 5 ML b | TBRERIIC X A X &Y b~ A ORI 72 R & Fr
O N7 EROFRERFE R I, 0%, ~A 70T 74 h~—H—I2LV,
INHOHMRIZETE A XY~ ADARZHEICH KT S Z LB LT
ST LA STV 5 (Kuroda et al., 2010),

LovL, ZHUBRE Sz AN E CERN CTAERF LT 208 9 0Bk
A Z, FRED o0 o e R 1 R, B S HURIZOW T To 7o & 2 A,
EEBRO 1 R ZRE . BREICIIHEREBR IR S o Tz, EEREO 1 HS
Tk, FBHEC 1EEKROHEZNRZEZR L2 OO, B E3MRIninoi &
WA ST (Kuroda et al., 2010),

IHIT, FAAXMBY N ANDHRZHEOF L DNA LUV TH 5
T HTDIT, Fl HEFE N OMEFEZ DR A SR 2 3D T AR, KRR,
RO 14 W OFEA 1,344 Y TV~ A 70V T I h~——THfr L=
TR kA A RITH KT BT D Y L~ AEMP DR B ITHER SN ho
72 (Kuroda et al., 2008), [A£EIZ, Stewart 5 (2003) & [ A X6 BHAMA~OBIS

9
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FIRBIZEAT D0 FFEET RV LR TND,

TDOEINT, FAREYN ADOMRBEOAETNHIRIN 28 E E LT, #EE
EOBATEDIKR T NREZ DD, XA RINLRREERE CEIGEE L, B
BRETAEBT LTV ZODOEEZ k> TWARAREEMENRE 2 b5, EEIC, AR
BREZICHEIL L7 b~ A LHIEEM Th B XA XA TIIIEREM) K OVERERHEIZ K
XREBEVWRH D, Lo T, ML OMEERDPBEEM TH 5414 ADER
FEHLFEGTHT LI EICED, BARBRREICHEIZT 2 DIZAFNZA > T\ D A]
BEMER ® 5,

FEERIZ, NBWICREL L TR IER A A XY~ A DR Z Y L~ A DBLR
e L BB LK T, TNODOEFOK % 3 FERMBUHE L%, MR
RHEDOEEFITBRMTH DY L~ A LI L THLNIZE > TN Z EDURS
LTS (Oka, 1983), S BT, TR A XL YL~ X QMR OO RBL

R EEIZRBW T, IRIRME, BIRME, HFEMETY L~ AZHMET LTV D
T EMNHE X TV S (Oka, 1983; Chen and Nelson, 2004),

ER U772 X 512, Kuroda & (2010) iE 2003~2006 21T > 7= HEAR DO FHA O

Ry 17T EEOHPHAEZ TR LTV D25, HEREZITESNT HARBREE D HIHK L
TWebtHELTWD, ZoBEE LT, 1) Fl #FEOKRIRMEITIFE-E#HTH LY
N ADEIZ K> TRESND T2 LHERCAGT 528, MRERRE 1 CTILe
TR OB DD T 272X NE D, ITRFEL THEIITI DL
FET 5. 2) HERERADORE T2 A L THIFLTH, TOFAMHETY L~ X X VIK
W DI OREY) & OFTE I CTTEIRS LD, @O 2 D228 T b (Kuroda et
al., 2010),

@ fEy DAPER, Rk, TR, A TTE, TRECREE N O

ZAZXDITIE, 1 EHT2D 10 KOBET WDV | FHEFTWIT 1 DO/ & FF
D (%, 1995), 1 #4720 O EIL 374~760 ki (Palmer et al., 1978),
230~540 %Ki (Koti et al., 2004) & DHENDH D, LM OFMITHE L, EDIHIFERET
(IR DS — T TRV T T 8 Il Thbitd Z kﬁﬁiéhfwé(Mm
1970), fE¥yDELIE, 15~25 um T&H 5 (Palmer, 2000), it\f*@ﬂﬁﬁﬁ
BE LTIk, BEEBRBEHNHFZEATAY 2001 422005 2004 4E D 4 4RI T - T-BRELAI 7
U ARY— MBS TR 2 5 A X% W T2 IEHR 2 2 A XL DOARZMERER 21T -
Too EORER, ZZHENBII S VT e K BEREC O MERITIER Bl & O FEREN
2001 AE 1% 7.0m TAZHEZR 0.040%. 2002 41X 2.8m T 0.08%. 2003 4 (%
0.7~10.5m F THA L= ZHETZEO 53, 2004 45 3.5m T 0.022%Th -
7z (Yoshimura et al., 2006), X7z, F{EEROMEIL, FITT7 VI v~EH, B A
LAYVBHOBRBRNBIE I LA LT 5 (Yoshimura et al., 2006),
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RN

~ HEWEOEAN

A A RNZBWT, BAREM T CHAIEYEOET UTERIEE L KETH
EWVE OPEAEMITHRE STV,

N Z DO
O FA XL ZHEREIRITIRE AR CTH D Y Vv~ A DAEF Z iR+ 2 ZIX

— XA, HARSKIE T THAT MO IIMOMEY) & OBie . IEAEY
BRI & O AEH, BRSEmIC iéﬁE&UAW%%®%@kwokw<

DOMOERNZ X - THIFR STV % (Tilman, 1997),

VL ADEBEFIRT 2 ERICBE LT, HIELT YL~ X 2R,
TOEL TR AK 2 EREIMECHE LR, EAFVHNCIR, B3
BUZ X ZHIE T L, EEKS TR X TRERBELZ T T L L
WS TWD (R 5, 2000),

F 72, Oka (1983) (%, Y~ ADEFIL, BOICETT HMERORE LY
waékﬁ&fwéoit\%@%(NM)m\/wvx@gi%%inﬁ%
THERGREFICHEANE L WD E AT, ARREN A RELER . £
TR 72 ECIXAAMMPBRE CHREINTZV T 575 —2LH 0 . HIET 5 HEK
LDy, EHEL TS, S5, EBOHEATAAEMTIIA FFHH
Wip EOMEE L DFAICEIVHEZ OO AEEREL Ao, WmELNAE T 2% Y
I~ APHTEZ #R RS 2 LA ATRE RIS s T T L L
TS CHEE S, 2003),

@ YN AEERTLFavHER

YL AEEATAF g v HREBRICOWTIE, B . A FEEEITR AR
BEAEDS, LM, BAEHL S, REMEMS ., SUNHG OEN 4 Hlkizisnw T,
ETNENE OV~ AEEREZ EHAER A L TEE L, 2011 FL O,
2012 DY v~ AAEFHIM (5 A~11 A) D 2012 -0 v~ AW~ AT
H (4~5 A) IZHHEEIT-> TV D (ZH D, 2014), TORER, 66 FEOF a v HER
DEERN, Vv AZREEL TN\ Z LR I,

11
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20

® Y~ ANTHT B RO AN D R E IR ORI AP RIS
B (UIRER )

AFEFN OO L~ AR BREOCEY N OZ T HRERELZIL
Z L, TORERENY L~ X O AEMEICRIETREZITMT 5 7= D12,
HAETDHZYLVARNTFavHREREANOZ T HIREREOHE, XUOTavEHE
HOOREZ - IELFRBR 21T - 72 BIREE 1),

2011 0D 2013 FFICARIRFE R MEB RIZEB W T, BRERE T\ T YL
~ AR TFa v ARADNOZ L BFRELHET L7200, BET LIV LY
AEMNF a v HRREZELAEMNOZITHRE - BERELZFHE L,

FEORER, YA~ RA LT a v BUSNDOEZ OEMIZ LV BERMEELZ %
FTWBZERHALMNEIRoT, o, YA APRZITHRE - BEREIIR
RN Z GO Ex RERICEREZ T WD EEZ NN, FavHRER
ICEAEREREIL, BRIBEMOFERICBW T ayTFavHRR, Fa U
HER, YA IRBEZ RIFETZEOMOEY R OYRES & i L TR o7z
GIESEE} 1),

WIZ, FavHRRICEDZEEN, VI~ XAOREFAEFENICEH 2 58T
T 2720, FavBERBRORELML - HEELERER 21T 72 GIREE 1),

REROFE . RI~R2 H] (BAIEAE~BAMES) 12 L~ A D 10, 25 KT 50%DHE A
B BRWZGE T, B L lg U TR & OVFE 2L D 378 H 7
o T,

Loz &t FavBRRICEZEBEREITY IV~ X OAFHEE K OFE
TAEFEMEICEE KT THO TRV EEZ 2 b,

12



2 BinfHl# 2 YOS D IF R

TV b s B X=—1%. Bacillus thuringiensis FH® CrylA.105 & AE &
5 O E Cry2Ab2 BEHEZFEET DT a v BEREPNES A X (crylA.105, S&E
cry24b2, Glycine max (L.) Merr.) (MON87751, OECD UI: MON-87751-7) (LA, A
MM Z A X Lo, ) BIEH LT,
A2 Z A AP THRIT D CrylA.105 FEAE KOS ZE Cry2Ab2 EHE I,
a— A Y —9—LA (Helicoverpa zea) X° 7 4 —/V 7 — I — U — A (Spodoptera
10 frugiperda) &\ o TAERTF a v BERICKHT HBIMMEELH 535, ZOFa v
HEREFMHEOREN S IN5Z L0k, Az ¥4 X%, FavE=E
HIZ X D ENRAN 2 g BV T, 2R EFERPBR G EL BRICRMET S

ZEBHIFFS TV D,
15
(1) BEEAZERICBE 9 2 1 i
A RN OSSR D Hh R
20 KALHE 2 5 A X DA W B LT B G420 DR R M OV Rl 2238 D F R 1

4 (p18) L FE 1 (p19~22) I~k L7,

AAHIL R A RNTUX, erylA. 105 BB TN cry24b2 BIGFPEAI LTV D,
T, eryld.105 Bl FA a2 — K95 CrylA.105 EAEICOWTRHEHT D, A
25 KL Z XA AP CHRBIT 25 CrylA105 EAEX LISIHOT X Vb b, 3
DD RAAL U EFD, DFEITH 133kDa TH 5, CrylA.105 EAE L. CrylAb
BEE T CrylAc EAZ 'HRD R A A 1RO, CrylF BEEH KD R A A
> I, CrylAc BEEEH KD CRMiE RAAL U NHRDLXFATERETHD (K1,
pl5), CrylAc EHHE. CrylAb HEEHH. KO CrylF EAEIT LEME B
30 thuringiensis \CHIR T 2% B HE T, (FHEHEIC OV TR, —kav72 BtERH
ERI—ToH D,
crylA.105 SBE 32— F9 2% CrylA.105 EAEIL, ENTHLTF a v HER
IR DR RIEMEE S BT, Bipd Bt EHED RAAL U EMAEDESD Z
CICEVERIES NI, 20X 57 Bt EAEBITO KA A O Z IZARRT
35 HLEZDZENMOINLTEY, 2O RAAL OB ZIZE > T Bt EHEILZER
P2 LT A STV % (de Maagd et al., 2001; de Maagd et al., 2003), = @
WE%, D TEMFNTIEEZA N RAL COMBZIZL Y, Cryl EAEDOT

'CrylAbEEFE & CrylAc EHED FAA T E N DT 2/ BERESIFIFEMEIL 100% T - 72,
13
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20

25

2 U HERICHT 2B BIEREOREEL®mD L L H)HB L Bt BEENHIES
ATV % (Baum, 1998; Baum et al., 1999), F7=. BEIZH —FE{ HOAGE (2006 4
4 710 H) 25217 TWbF 3 v BERIRHUE K OBRELA| 7 VR o % — Mk D #
(crylF, crylAc, pat, Gossypium hirsutum L.) (281x3006, OECD UI: DAS-24236-
5xDAS-21023-5) THHLT 2 CrylF EEE S, HEEDO BtEHED KA A 3R
YA B O A TEAE THD (Gao et al., 2006), CrylA.105 EHED R
AA TR IEZENZEI CrylAb EHEEE KO CrylAc HAEO T 2/ Ry &
100%DARAEMEE FFS, RAA > HIE CrylF BAE D KA A > 11 & OFREEN
9% T 5, £z, C K KA A iE, CrylAc EBAE D C K KA A > & DO
[FMED 100% T 5 (BITREEL 2 D Figure 3, p5~7; Xl 1, p15),

2B, CrylA105EF'E & CrylAcEH'E . CrylAbE AE LK O CrylFEEHE T
e OFEMEIL, 93.6%. 90.0%K%T76.7% TH %,

AR 2 H A X CTHILT HCryl A105E FEIC X, RHE RS 2 ERRICBE)
XD HMT, SRMICERA#RE 7T N (CTP) Th HRbecS4% 22— KI5
BRSNS T 5, RbeSAITFERRIAR ~Cryl A.105% FE RIBRIAR A ik L7z
%, BEAESMEBERICIVOE SN, R XA X THRBLT 5 CrylA.105&
FE ONKUGT X/ BRECHIBAT OFE RS BRI 6 H O&RE (20084F1 A 31
A) 2% TWbFa v HEREGME NV TR 3 (arpl4.105, W cry24b2, Zea
mays subsp. mays (L.) Iltis) (MON89034, OECD UI : MON-89@34-3) (LL T .

MONS89034] &9 %, ) THRITHCrylA105E FE & L T47T 2 BRAF
MENTWD Z ERFER SN (K2, pls), 2047 2 ) xERE, Az &
A XA THRHAT HCrylA10SEREOHEET X /7 WEALYI & . MON89034 THELT %
CrylA10SEEVEOHEE T X/ BEELHIOFEFEIMEIX100% ThH - 7= (K 2, p15), NAK
SIZIBM SN TN 47 2 7 FRIE, R RO R & % IEEICBE DS R Y
FUUMEa T EAEICE TR TOWARWED, Kz X4 AP TRBT S
CrylA.105%E B O BIEHE R OVF ORFRMEICEEBIT VWb D B 2 b,

14



RAAL L FAALT RAALIT
C .
S I cryiact
T W) cyrEem

CrylAb%&E H'E

CrylAbKk U'CrylAc  CrylF CrylAc

Cy1A 1055 1

1 A% XA RITIBVWTHEL L TV 5 CrylA.105 & /8 D RErE?
*CrylA.105 EHE DK KA A Oty HE, FREND RAAL URE LA TR LI B
B Cry EHEICHET D Z L &1,

2 AHLZ XA XK MON8034 H CHELT 5 CrylA 105 EHED T I/
LA DRI [

10

WIZ, cry2Ab2 &5 173 2 — K95 Cry2Ab2 FE H'EIZOW CREE T 5,
Cry2Ab2 EH'E % 22— K3 % cry2Ab2 iE{=7 1%, B. thuringiensis ssp. kurstaki
HD-263 £ CrylIB & FEEN DA —T ) —F 4 v 77 L—AICHKT DN
15 (Donovan, 1991), HE¥)H CTORBEZ FDH H 72D RPN iEb I TW5
(Fischhoff and Perlak, 1996), AStH#A % & A XHCHBLT 5 Cry2Ab2 & FEIZ I,
il FREEZ OIBRE AL 2 AT D5 HEO T, N Kimovd 2 FHIZT AT XN

RN ZH S MBS TAR B HER R O A OB A AT v MR AHICRET 5,

SRS SN HRIR DR R N A DO BEIL A AT L4 MEREHIIRIBET 5,
15
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ASNTWD, KoT, K2 ¥ A XITHASLTE cry2Ab2 Ein 1% TE
cry2Ab2 &fnv] & L. 8T 5 Cry2Ab2 EHR'E % 4% Cry2Ab2 EHE &
T 5,

ALz 2 A X CHILT HGE Cry2Ab2 EHEDO MU 7o UittEa T R A
A2 O7 X /RS, MON89034 H CHBLd HLkZE Cry2Ab2 EHED ~ U 7
VUMME T RAAL o7 I 7 BESIE 100 %—HT 5, KHLZ #A AT
FHLF HAE Cry2Ab2 EAEICI, REERAELZEREIIBEBHIE LSBT N
RUHZ CTP2 BfHINE N TV %, Rbesd R, CTP2 IXEERIA~KLZE Cry2Ab2 &
FUE R R 2t Lotk RAEOMBERICLIVUcnD, Rz ¥4 X
THRBETHUE Cry2Ab2 EHRED N Kig7 2/ BRECHIFRNT O F5F ., B R
Cry2Ab2 HHE D N Kiim & e LC, CTP2 & & H1Z N K 16 7 2/ BEN
O ST 5 Z &R S 7z (BIERE R 2 @ Figure 1, p1~2; [ 3, p16), il
%, & Cry2Ab2 EHE O N K — g ety v 7 X775 K
(SPP) iCk o T mEev v a2 lefERICL Db D EE X b7 (Richter and
Lamppa, 1998), MONB89034 TIHEHI 9 5 kZE Cry2Ab2 HHE L. B4 Cry2Ab2
EEEEE L TNERRIZ 3T I JEAMIMESNTnd (US. EPA, 2010), #EH
M, AHAHE X & A AP CHRBLT 5% Cry2Ab2 EHEIL, MON89034 THEL
T 5 Cry2Ab2 EHE LV S 18 72 /REL o TWAD Z ENHER I N
(X 3, p16), LU, AfEH#Z ¥ A X THBLT 5% Cry2Ab2 EHE OO S
7= N RO T X/ BEIX, R BRA~ORRME & BIEMHEICEED D N Y 7o i
a7 EAEIZIEEER TV RWED, R XA AP CHELT 5 8L
Cry2Ab2 & B O HIEM K NE DR RMEIZ BT VWb D L E X b D,

3 AFHHELR A X TN MON89034 H THELT 5 ek Zs Cry2Ab2 lEHE DT X/

R 51 O ARG [

KAz Z A RIZB W THRBLT 5 CrylA.105 & A K Uk Z Cry2Ab2 & H'E
OHEET X 7 BEECSNIRIRE R 3 1TR LTz,

ARSI SN HRICR DR R ONADOBEIL A AT L4 MEREHIIRIBT 5,

16



B R SR DOFKHE

O BEE 7. BREFEEE, BERS 7, @k~ —h—Zohofts
K2R DAL B 1V E LD RE

K z 7 A ZOEHICHWON - 5RO R IERZ OMEIL., £ 1
(p19-22) IR L= BV TH D,
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B-Right Border Region

T-DNA 11 EFMV. (B-Right Border Region
P-Act2
PEF-lo TS-CTP2
TS-CTP2
aadA - CS-thZcry24b2
T-E9
T-Mt
P-Usp
P-RbcS4 T-DNA I
CS-spld PV-GMIR13196 S RbeSH
T-nos 24,489 bp
B-Left Border Region
CS-crylA.105
OR-ori-pRi

T-Ptl

CS-rop B-Left Border Region
CS-nptll
P-rrn

OR-ori-pBR322

X4 AHHZF A ROVEHIC VBT PV-GMIRI3196 D7 T A 3 R v 7°

AR Z 7 A ZOBEHEFE T, EX O T-DNAL IR 23, T-DNAIL BIRITH 72721
Il A 2 34k L7,

SARNC T S N B HICIR B HERI R ONAE DO EATIZ B ARE o MERSHIRET 5.,
18



# 1 KK 2 2 A ZXDOVEHIC V- PV-GMIR13196 D451 % 352 0 | 3k K U Hes

. TITAIR T 7 N
D ®:E S o i F o & OV RE

T-DNAI A5k

Agrobacterium tumefaciens H D DNA fiE
B " '_Right Border 1085 T, T-DNA Z{xiET HBRICFIH S b A1
Region B Bl ¥ & & Bl (Depicker et al., 1982;
Zambryski et al., 1982),

Intervening Sequence 286-337 | DNA 7 v —=2 27 OFRIZHIH 7= Eesi,
v aA X} XF (Arabidopsis thaliana) @ act2
Binfo7nE—F— V—F—KQR(
k> (An et al, 1996), HEZHMIZN TOE
WG 2 R8T 5,

Intervening Sequence | 1,546-1,555 | DNA 7 m—=12 7 OFIZFIH S iz B,
vuaA XS XF (A thaliana) O 5-x= ) —)v
LB X IE3-Y A RS
(EPSPS) D HERR IR E~ 7" F Ridlkz =2 —
FLTWD ShkG Bl DX =77 4 7
51| (Klee et al., 1987; Herrmann, 1995), %
Cry2Ab2 5 HE & kA~ L a4 5,
Intervening Sequence | 1,784-1,792 | DNA 7 1n—=_ 7 OFIFIH Sz flsil,

. Bacillus thuringiensis F1k D% Cry2Ab2 &
CS B2 cry24b2 | 1,793-3,697 | AE % 2 — R4+ 5E5T, F3 v HERIC
x4 5Pk 2+ 597 % (Donovan, 1991),

Intervening Sequence | 3,698-3,700 | DNA 7 1n—=_ 27 OFIIFIH S 7z B4,

A X (Oryza sativa) D A X a0 FF 3 A R
HE % a— K25 MtiBI5T O 3 KimERIR
Ik T (GenBank, 2014), mRNA OKR Y 77
=/ AbZF55E 4 5 (Hunt, 1994),

Intervening Sequence | 4,001-4,045 | DNA 7 o —= 7 ORRICFIH S 74,
v uaA XFXF (A. thaliana) D atslA /N7
o=y A= RT 5 rbeS BIn 773V
— D7 uE—F—=kWY — &=
(Krebbers et al., 1988; De Almeida et al.,
1989), HEY)MIIE N T OIE T B 70§55 % 758
ERAR

v uaA XFXF (A. thaliana) D atslA /N7
o=y A= RT 5 rbeS BIn 773V
TS-RbcS4 5,769-6,032 | — D X% — 5 7 4 > 7 B | (Wong et al.,
1992), CrylA.105 % (18 & BEfk IR ~Hak 9
Do

P*2 4ct2 338-1,545

TS #3.cTP2 1,556-1,783

T 5 Mt 3,701-4,000

P-RbcS4 4,046-5,768

CARITF S NI EBITR D HRIR ONAED BRI AAE U MRRESHITRE T 5.
19



#1

M

AR 2 2 A ZAOVEHRIZHV 2 PV-GMIR13196 D &A% ik 58 O H 3k M OFERE (F
%)
. 7T AI R .
= s N
B. thuringiensis @ CrylAb EH'HE. CrylF &
HE&O CrylAc EH'E D =2 — FEHIT, #*
CS-cryld.103 60339566 | pmp AR T ¥ A T EAB AT — KT 5
(U.S. EPA, 2010),
Intervening Sequence | 9,567-9,569 | DNA 7 1o —=1 7 OFIZFIH S ui-E 51,
H )y~ 3L (Medicago truncatula) DV
e ko AR—F—%a—RKT25 PTl &ix
T-pil 9:570-9.969 | % ) 3 R HEBHR AL T (Liu et al,, 1998),
mRNA DR Y 757 = bz HET D ,
Intervening Sequence | 9,970-10,088 | DNA 7 1 —=1 7 OFRIZFIH S ui-E 51,

B-Left Border Region

10,089-10,530

A. tumefaciens H3 0D DNA fElk T, T-DNA
ZiRiET HERIZHIH S 45 AR R BRI %
&1 (Barker et al., 1983),

SMALE R BEIR (AR R 2 A ZIIFAAE L 72V

Intervening Sequence

10,531-10,739

DNA 7 v —=2 7 ORIZHIH S =i 51,

CS-nptll

10,740-11,534

Escherichia coli ® ~7 > AR > Tn5 IZH
KL, FA~SA T UHRARINT AT 2T
— II (NPTI) % 22— K42 neo BisT+
(Beck et al., 1982), A ~A v KO H T~
A ¥ Ui ZE A 53 % (Fraley et al., 1983),

P-rrn

11,535-11,759

A. tumefaciens DV RV — 2 RNA F~u
7w & — 4 — (Bautista-Zapanta et al., 2002),
HIE N CTOEFREEE 2558571 5,

Intervening Sequence

11,760-11,835

DNA 7 v —=2 7 ORI = 7=k 5,

OR *°-ori-pBR322

11,836-12,424

pBR322 HIROMEEBALATEIK, E. coli FIZ3
WTRY X —ICHEHEBEREZ 5T 2
(Sutcliffe, 1979),

Intervening Sequence

12,425-12,851

DNA 7 vu—=2 7 OFRZHFIH 7=kl 5,

CS-rop

12,852-13,043

ColEl 77 A FICHKRT LT 74 ~—H&
HE® VU 7L v ¥ — (Repressor of primer
(rop)) D=2 — REHITH Y | E. coli PIZI\>
T 7AIROav—RrxHEFET 5 (Giza
and Huang, 1989),

Intervening Sequence

13,044-13,231

DNA 7 u—=2 7 ORI = 7=k 5,

OR-ori-pRi

13,232-17,345

77 A X R pRi (ZHIKT 5 # B 4h 5H Ik
(Ye et al.,, 2011), Agrobacterium HFIZFB T
N7 Z—ICHE R 2 5T D,

Intervening Sequence

17,346-17,352

DNA 7 a—= 7 OBRIZHIH S =i,

20
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#1

AL 2 Z A XDOVEHIZ V= PV-GMIR 13196 D451 % B35 0 H 3k K URERE (o
S )
. 7 AR . S 4s B

T-DNAII fEI (AHH 2 7 A RNZIAFAE L72W)

B-Left Border Region

17,353-17,671

A. tumefaciens FHHK D DNA FHI T, T-DNA
ARET S BRICFIH S 5 2[5 SRE A
(Barker et al., 1983),

Intervening Sequence

17,672-17,703

DNA 7 a—= 7 ORBIZFIH S =l

T-nos

17,704-17,956

A. tumefaciens pTi AR D /XU B Rl SR
BT (nos) © 3'RuaFERIFRIEE T (Bevan
et al., 1983; Fraley et al., 1983), RVU 75 =
I ETFHET L,

Intervening Sequence

17,957-17,972

DNA 7 o —= 7 ORBIZFIH S -,

CS-splA

17,973-19,430

A. tumefaciens C58 FRIZHRL, X7 m—X
I NI F—=ARO T Va—A-1-U UERIC
BT HAI B —AKRAKRY 7 —B&% a—
K95 spld 8fs1 D =2 — REH (Piper et al.,
1999).

Intervening Sequence

19,431-19,442

DNA 7 v —=2 7 ORIZHIH S =il 51,

P-Usp

19,443-20,621

YV T~ A (Vicia faba) HROFETEHE % =
— K425V —&—HEF0 5K bR R H
W, 7“rE—F—KRz B —ES
(Bidumlein et al., 1991), AEAMIEN TOTE S
O IRCR 7o A Ve

Intervening Sequence

20,622-20,672

DNA 7 vu—=2 7 OFZFIAH = 7=kl 5,

T-E9

20,673-21,315

T N7 (Pisum sativum) O V) 7 10— Z-1,5-""
VYBAINEX Y T —B/ T o=y b &
a— RY 5 rbeSEIF7 7 I U —D 3R
FEFNFRGEIE (Coruzzi et al., 1984), mRNA O
RN T T = EFHET D,

Intervening Sequence

21,316-21,330

DNA 7 bu—=2 7 OB 7=kl F,

aadA

21,331-22,122

NZ ARV Tn7 HEKD 3"(9)-0-X 7 L
FTFIONT AT 2T—E (T I 7Y
oy FUAERER) O 22— RELS] (Fling et al.,
1985), AXTF ) ~vA KRR RLT b
~A T UMEEA 5T 5,

TS-CTP2

22,123-22,350

v uaA XF XF (A thaliana) O 5-x= /) —)b
BB LR IEE-3-U kA R R
(EPSPS) 157 (ShkG) DEEREIREGET T
Nz a— R4 5% (Klee et al., 1987,
Herrmann, 1995), & ' % FfkiR~ & ik
ERAR

21




F1 Az LA XOEHIZHVZ PV-GMIR13196 D44 535 o H 5k K OFEBE (5

S3X)
~, 7057\\: ]\“ N \ SA e =t
MR R O ok & O RE
Intervening Sequence | 22,351-22,359 | DNA 7 & — =17 OB FI F i 7- B4,
v ua A XF XF (A thaliana) H O R
f EF-lo i o7 o —H—, J—X—
KA v hr o THMNEBEEBEFOEDIENT
OEFEHBURE 53 % (Axelos et al., 1989),
Intervening Sequence | 23,508-23,530 | DNA 7 10— =127 ORI FI FH S dv7-fl 4,
Figwort Mosaic Virus (FMV) 35S RNA O/
E"T-FMV 23,531-24,067 | 7~ > % — (Richins et al., 1987), HEHHMILN T
DILE % w8 5 (Rogers, 2000),
Intervening Sequence | 24,068-24,117 | DNA 7 u—=1 7 OBIZFIH S 7= Fidsl,
A. tumefaciens H13k 0 DNA 838 C, T-DNA

P-EF-la 22,360-23,507

B-Right Border 24.118.04.474 AT D ERICHIH S 5 A B R AL A &
Region T & TeALS (Depicker et al., 1982; Zambryski et
al., 1982).

SMAIE FEECE] (AR 2 2 A RIIIFE L 72 W)
Intervening Sequence | 24,475-24,489 | DNA 7 1 —= 1 7 OFRIZHIH S - fesl,

& 'B- Border (£ A 51))

& 2P- Promoter (7' 11 & — 4 —)

3TS. Targeting Sequence (% — 47 + » 7 Bil31)

%4CS- Coding Sequence (=1 — RECA1)

" 5T. Transcription Termination Sequence (25 A& 51)
& OR- Origin of Replication (15 B 44 fE 1)

"7E- Enhancer (= >/~ o —fE )
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@ HHEEEG L ONER~— I — OB L EA SN D E AE OEEE X
OCUEEHERT VAR ML AT 52 EBHALMNERoTVWHER
H LR EFTL2HE813F0F

[cryl4.105 8151 K O cry24b2 Ei5 1]

AL 2 A RINZIX. B. thuringiensis B 3£ D Cryl A.105 5 H & & O\t &
Cry AR2EFVEORBUCLY . FEDOT 3 v HF RIS 2 HPIER 5 &
n(b\éo

BtEHEIX, MR BROR EEORROSZREEEETHZ LITL
0 R HIEEZ R 2 & NEI B AL TCTUV D (OECD, 2007; Pigott and Ellar, 2007),

CrylEHEIX. 7'm b F¥T v GERBEAE) & LTEASN, ENETD
EHRAEANTHRGEAGRNOEAEMERICLVEEZ R a7 EAE~
EEME I, BRoFl B EORENZRIKICHEEGT 22 LIk, F
15 - B RRR B B A A 2 @RI NL A TERC L. £ ORER & L TR A DOHL
Tt RAEHEL, FBRIEMEAZRT (Vachon et al., 2012), = OFFERAZ AR
X, BERHILE E W o IR AT FE L2We D, BEEHEN Z
O OEMITKRE L TRELZ KIFT & 135 212 < W (Schnepfet al., 1998; OECD,
2007),

—HXHIIC Bt EEEIL, FrEORB IR L TR BRERZ R T Z &35
AUTHE Y (de Maagd et al., 2001), Cryl EE'EIZTF 2 v B R RO BIENE
BEFOZ EMMHE XL TUW D (Crickmore et al., 1998; de Maagd et al., 2001;
Romeis et al., 2006), Cry2 FEH'ED—F Td % Cry2Aa (IH4 CryBl) EHHAEIX
Fa v HERUANT BIZEBRIEMEZ 7R T (de Maagd et al., 2001), Cry2Ab2 &
HE (IH4 CryB2 EEE) 13F a2 VHERROHICERAEEZ RS2 &6
LTV % (Widner and Whitely, 1989),

F—D 2-(1)-1 (pl3~16) IZFCH L7z L DT, Az ¥ A AP CTREE X
L5 CrylA.105 B HE K O Cry2Ab2 & HE T MON89034 HCReA X i
% CrylA.105 EHE N OWZ Cry2Ab2 & HE & IEFIZm ORI 2 Fo,
IHIz, A2 XA XFCHEAEASIID CrylA105 EHE K KA
Cry2Ab2 EHE O MU 7L Uit a Yy RA A4 07 I 7 BESIX
MONS89034 @ CrylA.105 B HE K OWZ Cry2Ab2 EHE L 100 % T 5,

T, K2 X A AP CTHEEIND CrylA105 EHE LK OHE
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Cry2Ab2 HEFH'E & MON89034 HTEAE IS CrylA.105 & HE K Ok ZE
Cry2Ab2 & VB O HIEMEE S 572, E. coli TR L7-EAE 2 W
Ta—rAY—U—2IL (H zea) ~DIREEFG\Z L HEMRE 21T > T2 (s
G 4; BIISEERE 5), £ ORER. A Z X4 A X LT MON89034 H THEL L
TW5D CrylA IS ERED 3 — 2 A v —U—2A (H. zea) \ZxF7 5 ECso (-5
BIRIRE) ITRETH Y, ZOFEHEITZENZ T 0.0042 pg/ml diet T
0.0040 pg/ml diet T > 7= (BIFREEL 4 @ Table 1, pl5), Fiz, ARHHaz 2 A
A O MON89034 I CHRILL TWDHUE Cry2AR2 ERE D a2 —2 A ¥ —1U
— X (H. zea) \Zx¥fT % ECso bIRIZETH Y . £ OFEHEITZNZE I 0.065
pg/ml diet X % 0.079 pg/ml diet TdH - 7= (BIEREEF 5 D Table 1, pl5), £ - T,
PIFICRE#ET % CrylA105 BEAE K ONE Cry2Ab2 EAE OB AT K
7 HZHOWTIE, MON89034 HCEAINLIEHEZHWNWTHELNTEHD
Z AW,

MON89034 HCHEHLF 5 CrylA.105 & HE K LA Cry2Ab2 B HE DR
HARY NT AMTDOWT, E coli THB L 72 CrylA.105 & HE &k O
Cry2Ab2 EHE %, XA AFEICBIT D EET a v HER K OIEENEY
WCIREER 595 Z LI X VAN T T D (US. EPA, 2010), F=2 7 H,
ayFayH, AFHEKOIALTHO 4 B, 12 FEIZ DWW TR BiEME 2 7
LRGSR, CrylA105 EHE LKW ZE Cry2Ab2 EHEIZF 2 VHERO
PR BTEPE 27”9 2 & D3RR S 4L72 (3R 2, p26 KUY 3, p27),

51T, CrylA.105 & FE K OWZ Cry2Ab2 & FE 2SI FE i &
IRTINE I DITHONWT, ] Bt EAEICK L CEZMZ T 2 OF 3 v H
BEH (3—v v 7T a—2AR—7— (Ostrinia nubilalis) kO3 —> A ¥ —U
— A (H. zea)) Z WA THOIL TV D (Hunter, 2007; U.S. EPA, 2010),
ZORER, MEDEITEER A OHEEENZ 77T 2 21372 <, ENE R
KOG AR L CHRBERIZZER 2R3 2 L3R 0nW 2 LR S
TW2 (US. EPA, 2010), L7z > T, KBz XA X TRIHAT S
CrylA.105 ARG K OKE Cry2Ab2 EHE b HEPUERH X O EIEH 2773
ZEiF <, ERR R K OIEER AR L CIFERINZ2EM 2 R"T 2 &
T neE2 b5,

¥, ARHHHREZ H A AR TEEA SIS Cryl A105 B B K OMZE Cry2Ab2
BEHENR, o7 LLvy o EEUOT X B 2 LH/ T 5 D,

24



AD 20137 Z T, FASTA BI7 /L2 Y XA K-> CTHEE L=A, BT
LV B OFSNERD B o T,

"FARRP (Food Allergy Research and Resource Program) Allergen Online database (FARRP, 2013) 7>
BELNTESNE S VB LTeT — 2 _— 2T, 20134F 1 HOREET, 1,630 DT X/ ik
BHINEEND,

25



F2  MONS89034 |Z31F 5 CrylA.105 & FE M W Z Cry2Ab2 EAE O F a v B B Bkt % 2% hisE

I 7t A5 (F4) EOE BRSRR BSHE 0

Z<FYH CrylA.105 7 IREH 33

o (Agrotis ipsilon) 2 Cry2Ab2 5 FETET >100"
(N;ch E;e) a— ‘/.4 Y—TU—LA CrylA.105 7 fEééH 6

F a3 H (Helicoverpa zea) 2 Cry2Ab2 7 1REH 9.9
(Lepidoptera) T AT =3I —T—5h CrylA.105 7 IRAR 6.9

(Spodoptera frugiperda) W2 Cry2Ab2 7 e <50°

P s o . - 12 B 0.43

KQQZi) A—mEyra— oy — VAL 12 gg 1.5

(Ostrinia nubilalis)

% Cry2Ab2

(U.S. EPA, 2010) & v Hi#,

>/<) OB TR E I W72 Tl IRV U S WIRE 27T,

VBRHE 5B 100 pg/mL & 52 72 B OBEERIT 42% T o 72,
2 /NS B 50 pg/mL A 5 2 1RO EFERIL 61% Th - 7=,

SRFNCEH S NI B RIAR 2R R ONE O TIZ A ARE V¥ MERSHICRBT %,
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%% 3 MONS89034 |Z

BT % CrylA.105 B HE & O'HZE Cry2Ab2 & FVE O IEFERE B

TR D MR I (NOEC)?

\ ; RREGE NOEC
ﬂ ERHE BER% BETE (pg/mL X% g diet)  (ug/mL XXX g diet)
a7 F =7 H (Coleoptera)
VS NUR TR INFIT T LY CrylA.105 7 KT 100 >100
(Curculionidae) (Anthonomus grandis grandis) W Cry2Ab2 7 Kl T 100 >100
NI CagA TR T U NLY CrylA.105 5 Kl T 100 >100
(Chrysomelidae) (Diabrotica undecimpunctata howardi) W2 Cry2Ab2 5 LR 100 >100
2Ry Ty FLF A E— ML (T2 Y CrylA.105 20 RAL 240 >240
TV hULUR 20 R 120 >120
(Coccinellidae) (Coleomegilla maculata) W Cry2Ab2
~F H (Hymenoptera)
A RFF N TF oy N ET—RF5H A K CrylA.105 21 TREH 240 >240
(Ichneumonidae)  (Ichneumon promissorius) Z Cry2Ab2 21 IR A 100 >100
VAT (k) CrylA.105 18 TRA 550 550
IV RTFHR (Apis mellifera) L2 Cry2Ab2 19 ek} 68 ~68
(Apidae) AU IVAT (i) CrylA.105 18 K T 1100 >1100'
(Apis mellifera) W2 Cry2Ab2 12 Fmi 100 >100?
B A LT H (Hemiptera)
77T LF EEXTHT T T LY CrylA.105 5 1REH 80 >80
(Aphididae) (Myzus persicae) W Cry2Ab2 5 K T 80 >80
HAIHNALVE VZAZ U H—=y a2 RTZ 2 N7 CrylA.105 5 IREH 80 >80
(Miridae) (Lygus hesperus) W Cry2Ab2 5 A T 80 >80
NFHADHE A SFAT AT T TR CrylA.105 14 TR 240 120°
(Anthocoridae) (Orius insidiosus) W2 Cry2Ab2 14 1REH 100 >100

(U.S. EPA, 2010) £ v #Fr,

' Apis mellifera (57 1) NOEC (SESLEEREE) (3% 5 SN EHAR P OB HRE TR L, 2B, EAGREN 1,110 pg/ml OfFEHEK % 10ul 55 L7254, #5813 11 pg Cryl A.105/cell

Leb,

? Apis mellifera (51 H1)  NOEC 1345 5 S 7= fl AT O VB IE © Lz, 7eds, BIEIRED 68 pg/ml OFEHATR A 10ulf65- L7245

o

SR 5T D 240 pg CrylA.105/g diet |
SRR =S Ay

EYER” I

Ik

ICBWCTOLHBERBIEENRBD bz, BEESNTZEIERIT 4448 %TH Y |
BIIBBEELREL RIS HDOTHD, 30, 60 KT 120 pg Cryl A.105/g diet IZIW\T, N &J%Wtﬁmot_&z)% NOECZEl20ugCry1A105/gd1et&L7io

TRLH S N AF ISR D HER R UNE O RAEIT A AT > MRAEALITIRE T 5.

27
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@ HEOR SRR EZ LS ELHEITTONE

(2) X7 X — 2T DI
A AFRE UK

KA 2 A AOVEHIZH W B L7 PV-GMIR13196 1%, E. coli HZED T Z
A X K pBR322 (Sutcliffe, 1979) 72 K& FRICHEE I /=, FEMIE. £ 1
(p19~22) \ZF0#k L 7=,
=S

@© 7 S — O I O H il 4]

A2 XA AOEHICHW S L PV-GMIR13196 @ 2 g KL 5 i,
24,489 bp TdH 5, 725, PV-GMIR13196 O ILESIIAITRE R 6 12504 L 7=,

©@ FEDORE L A DRSO 5515, € DOFERE
E. coli \IZBT DWFEART F— D@~ —N—Hr L LT, AT F I/~
A URADMVT b A VAT DIEEA G T AR Y Tl

Bk D aadA ElsF75. T-DNAI FEIAMCIFE L TV 5,

@ 7 2 — DGO FE N EYM 2 HT H5 6132 O1E EIZBET %
FEE

KRy 2 — 120, BEHEOHMOLNTWAEIIZTE TN TV,
(3) Efn A 2 A D TR v
14 EENICBAINT-EREROHER

5 ENIZB A S 72 PV-GMIR13196 DRk FE 4, £ 1 (p19~22) |Zit# L
Teo Flo. N7 2 —RNTOMEEIEOMNER OMEIZE L T, X 4 (pl8)
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KON 7 (p37) 12 L,

7 B ERNICBA SN EIROB AT

PV-GMIR13196 %, 77 a7 7 U 7 NEIZ L - CIEE 2 & A X5 HE

A3555 DEhIEOTAESR /3 SRR EZ A LT,

N B 2 AW DB R ORGSR

O P BA S - lLoEE D51k

ek Z A X ELFE A3555 O D TEMR 7240k & PV-GMIR13196 %= &1e A.

tumefaciens AB30 BRZ HL(ERTER LIoth, AT F ) ~A 2RI L TRk
EERERHIIC L 0 I E R S L7 R O3B 21T - T2,

Q@ EBOBANTIENT Z7axy 7 ) g NEOEEIET 7axy 70 o AHE

(R DRAF DA

HANR= Vo, BT EZFXV LR TF I e 7777 U MBaETN
L 7o B ic L0 . IBEIRBRICHAW =T 7 ey 7 U o AEERITRE
ENTWVWD, S50, Al#z # 1 X0 R7 HAROETIck T, JBHER
LA 2 PV-GMIR13196 OAMAFE keI Z1ER) & L7z PCR ot 21T > 7¢
& A, Az Z A X12IE PV-GMIR13196 OFMAIE ¥ fEI X AFE L7202 »
7= (BIEREEE 7 D Table 1, pl2), DI &6, Az & A NITIE LR
WZHWET Z7a "y 7 U o AERITERGS LW 2 LR S,

OIVHERE 72 SV 712 L. FOHNG T X MK 60 KIELY . DNA A iliH L PCR 43I Al

77

29



@ EENBAINT-HIENG ., BA SN OEEY) OF(EIRRE & MR
L7- %00, BRBE 5B 4t U 72 R = Ot D AW AR BSR4
FERERANET A7-DICHVONT-ZHE TOBROKE

5
g s S - B b ER (RO) Z# BFE L. R1 HACAZ/EH L7z, RI1 X

IZ3F T, Real-Time TagMan PCR (2 & ¥ . T-DNAII #E15 % #77-9° T-DNAI

THIR 2 AR CHT DR ESRK LT, @k SN ERO®%R R E, EAEK

TR M O TERRMERRE O R & Lic, TORER. BRI LRIt &

10 U CAKESL 2 A X & ik LT,
KAz XA ZOERKKZM 5 (p31) IR LIz, 7k, KHEFEORIL,

R3 AU O R3 AN BIRET 2 £ TOLRMERRRZM TH 5,

30
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5 KM F A XDOFMK
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(4) MIEPIZRE A U TR D AAAEIRTE S OV BL IR K 2 TR E S B O & EME

© BA SN B OB S FES D 50T

ARHAHL 2 A XD T-DNAI IR YR I/ ET 2 0B E i~ 572
. AR A A XD F2, F3 KONF4 AR (K 5, p31) ICBW T, HAEG
T DB A T A TR E THHT LT BIASE B} 8),

AERIZHEEAT 5 F2, F3 KUY F4 HAREEH T 572010, £ E R
SN7-HmobEE RO) ZHHL, Z20%NRTH S R HRIZEWNT
Real-Time TaqMan PCR {412 & ¥ . T-DNAI Bk % 5 & TH T Dl K 2 38k
L7, D%, T-DNAI f8lk% HRETHT S Rl HHREAHETLHZ &IC X
D R2 R ZEEH L, &51C, R2ZIRZBIET S Z L1k D R3 it
fEH L7z, T-DNAI i & RE CTHT HDAMEE R &4 XD R3 #%
crylA.105 BT K OEE cry24b2 BInFOWTIVH RV A XL fl
MonSoy8329 & KB FIEZ W TAHEL L, T-DNAI fHik % ~7 0 THT
% Fl A EH L7z, Sohis FI IRE B L, F2 R E/EH L,
EHIHEONT F2 AT, T-DNAI Ik Z ~T 0 THT 2K %
Real-Time TagMan PCRIEIZ LV %k L. A HIHZ1T > T F3 #AUA(EH
L7, Z® F3 A2 TH Real-Time TagMan PCR %12 & ¥ T-DNAI 58
WOAEZ MR L, T-DNAI 8k A2 ~7 2 CTHT A% AT 5 Z LI
X0 R4 EEH L7z, EH L7z F4 #ERIZEB W TH | Real-Time TagMan
PCR JEIC XY T-DNAI fEOG AR L7, 245 F2, F3 KON F4 it
RIZEB W TITH M7= Real-Time TagMan PCR #£1C L % T-DNAI f&lik oo A 4
R LT R D a2k, 2008kt HWT, A4 “FEREL
1T-7,

ZORER, FEHME & MIFEOMICH A “RREIC X DM AR EZEIT
RBOOLNRNST2Z Enb . BABBFIIA T VO5BRERNC T EET
ICEBLTWND I ERER SN (R 4, p33), L7~ T, Az 4 A
A D T-DNAI TSI R FICIFEL TV b EE 2 b,
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F4 KEMZ A ZOBROBRTEICET 58 AE G T OB
1:2:1 43 BfE
- A i A o i o o i
LA ﬂﬁla;é& : BRI T Bt « ~T a fE AR HAGHA ARG B /\L% o YN e Xz p 1 ’
Btk - e | st At | B - REmEsg | 7 st P AR (8
F2! 152 39 72 41 38 76 38 0.47 0.79
F3! 214 49 114 51 53.5 107 53.5 0.95 0.62
F4! 204 58 105 41 51 102 51 3.01 0.22

VA& S D4y B IE, Real-Time TagMan PCR Z3HT12 L 0 feg® L 7=,
TIHEEMEAR) 1. T Bk 0 EA A BT S LN TEERERETH D,
YF2. F3 B OVFA R OGS 3B % 0 A ZFeRE THOMT L7z (9<0.05),

UARICER SN IERIR AR ONAEDTRIL A AT ¥ MERSHITRBT 5,
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@ BA SR oOBRY O o B —8 K O A S -k 0B85 0148
BRI B DD L EME

AARHLZ Z A RITBAN SN NBEF O AGE T, 2 v —%. Ml
HASELS K OF T-DNAIL s O A 5 K& CUE A8 s+ ORI B U D inE
DEEMEZFRD T, WA — 27 20 2RO, A A T+
YT A4 AL DEANBETE S OHESEBOMAT (Next Generation
Sequencing/Junction Sequence Analysis: NGS/JSA)" I ONZ 38 A & {x - FEIK D
PCR Z3#7 M O SEELSI T 2 920 L 7= (BUIMRE R 9), LATIZ, AfifFr o F
BN ORI 2 7 A X N TT » T2 i OFE R 2k R 5,

NGS TlZ., #¥7 / 2%#1100bp D DNA 7 7 7 A > MWk L., 2
D DNA 7 7 7 A~ O RS 2 IRt — 27 = - — (lllumina) % W
TS5 2 & T, JLREEY 75 LLETHW Y ) L O IERY| 2 T+ % 2
EMTES (K6 DD, p36), KIZ, &2TD DNA 77 7 A v kO LRSI
BEAMAT T AI NOBERS EBEDT 25 (K 6 D@, p36), = DFEHRIC
BWTEARTZAI REMHREMERH D DNA 77 7 A NEROH L,
OBV ENT DNA 77 7 A2 MZRBWT, SMAIE R aEIE & A RPE DS
b LS DOAEZEZRT S (M 6 DO, p36), HIZ, JSAIZEBWT, BA
H77 23 K& OMEMED & 2 B8 K ORI 72 WELHI O 5 &2 FFo b
D%, EANBET LR T ) N OEAES (Y y 7 v a Bl & LT
BEL, 2OVvy 7y a VESNCEBWCEBET 2HERET D Z LT,
HNBIsF W7 ) L OEGHERERET S (16 DO, p36), KIT 1

Ryttt s — 2 = o AT (NGS) 1. K 22 S B0 81 % — 35 | CJRHT C % B R DR T 5.
AFRHTIZ NGS @ 9 5 lllumina Z W= THETHY, 7 LE T X LZHIB L TS0 7 T
T A NEAER L, TNENDT T 7 A b & HElE U7 EE S 2 45 = & T, &5
J LREI DO BB Y N ARFE T X D

UNGS/ISA 1Z, MR OGERIID S — 7 = AT E NS FA v T H~TF 4 7 A& NS
ZETED, ROV YT ay NN & RIFLE O T AERFRRHMEEZIT ) L O TH D,
NGS/JSA Tix, £3'. NGSIZX W AR Z XA XD ) LOLEFEKIZAYS 3 5B % 100 bp
BEOCZZ 7 A MELTHEIEL, RIS, 2NHDT7 T 7 A2 b JISAIZ X - T T-DNA fHEik
CEEOWNEMNERS & OBEEHEEEZ R ET 5 2 & T, T-DNA fEHIEOE AT L N a v —# %
WET HTFIETH S (Kovalic et al., 2012),

14TCERE: FEE D DNA (77 / 2 DNA XU AE 1) 12k U CHEIEELHI DO FEAT Z Al [814T > TN 5 2
DORJE,

PBLAST #5128\ T, E-score (expectation score; HFFE) A3 1x10° LT 232 30 bp LL_EOFEIK T
96.7%LL EDFHFEIMENGRD b T-BLF &8k LTz,
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O P — OE NG ) LD 1 % FICAET D BAICIE. 2 S0fES
SRR S5 (Kovalic et al, 2012), & BICHESHEIROMICHFET 28
ANBAR T OH ALY % PCR K OME ARSI TIC LV~ 5Z & T, HA
BAR T OEFED DNA BN A fEET 2 Z ENTE D,

AAH R XA AR O RO IERI 2 XA At L7e s ) A%
NGS/ASA |ZHF L7 fE SR, Az 44 XD R3 R T 104.4 Gb (FHIIT
FJE 75), HOIEHHL 2 74 AT 167.1 Gb CEHIILEE 126) O IR
AT D 2 ENTE I BIRERE 9 @ Appendix, Table 3, p45), K{*ﬂ?ﬁiz
HA XTI 2 DO EIRDFFE S 4 (X 7, p37; BIUESEEL 9 D p29),
HITENENEANBE O SHREL D 3Kz & iy T - 72 (%IJ%’&,\
Bl 9 @ Figure 4, p50~57), xROIFFHL 2 & A X T, FEAHEBUTIFRE S
einolz BIRERE 9 @ p29), & HIT ﬁﬁ@K&%XW%?%ﬂt
TOH DNA 77 7 A2 MZHOWT, BAMHTZ XX K PV-GMIR13196 DL
F| & OFARIVEZ G~ TG 5, AMAE A& aE1E M O T-DNAIL fEIA & £ 4T
RNZ EDR ST BIEEEE 9 O & B} Figure 3, pS), 2D Z &b,
KA Z A DK ) A1 % TS 1 2 B°—0 T-DNAI FEB AL Z0A £
NTEY ., IMUEFRER K O T-DNAIL (83 A STV 2 & 23R
S,

Flo, KR Z A XD TRE SNBSS AR 25

TefEi A PCRIC K VIR L, Z OFHIZfifdT L=/ %, HNO T-DNAIL#H
WAEAINTWD Z LRI N BIEER 9 @ Appendix Figure 5,
p58. Appendix Figure 6, p59~63 K& U Appendix Figure 7, p64~74),

UbDZ et MR XA X0 7 A% 1 #FHC 1 28— T-
DNAI fEIAHAIAE N TND 2 E DR ST, F72, NGS/JSA 2B
TR S AL, SABBEFICERT 28BEHEOALTHY (X
7, p37; BIVREEF 9 D p29). PV-GMIR13196 ¢ T-DNAII 5835k }z OFMAIE #4 58
L ORRIMA ROV v v 7 v a VEBINTERD e o T GIEREE 9
DIBIEEFD Figure 3, p5) Z &5, T-DNAI FEILS D FMAE A& BE I &

HIEE R 9 DIBINE KD Figure 3 1IZB W TOREN TV D [backbone] DfEH 1L, PV-
GMIR13196 @ T-DNAII fE Ik} QMBI E S FEIR O [l 7 % & Tefid s & A LIRS Th 5,
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10

O T-DNAI fEI A SN TV RN E BN ER SN, £72, EAERLGT
IO PCR it K OMEEEELFIMENTIC L 0 | EAE BT OEERSNTEAN
72 A3 K PV-GMIR13196 ¢ T-DNAIfEI & [F— T D Z & BHER S
7o

S OIZEHBAAR (R3~R7 ) DAL X 7 A X% %512 L2 NGS/ISA
IZBNWT, BEABEBRFHREEL TEMRICEBELTWD Z LRI N
GBIESEEL 9, p33~34), 725, A2 X A XIZH 1T HEANELETOEAK
X 7 (p37) {2~ LT,

16 NGS/ISA DM FiEOHEAR (Kovalic et al., 2012)"7

VAN R S NI B RICIE DRI R OCNAOFEIT B AE U MEREHICRET %,
36



20

& 585EE
100 bp
L EFEkiA

100 bp

3" Flank 3" Flank
| Flank | 40

v
i
9

I

T-Mr ]
P-ficSd
T-Fri

Pedet2
T5-CTF2

CS-BFery24h2
I'S-Rbesd )

CS-crpl 4. 005

B-Left Border Region”

B-Right Border Region”

X7 AHHLZF A ROEAE T KT

BUE, AR XA AR OB NEEF R OEFES OB TH 5, KTEOEABEFHNORA (=) ITXD, KLz 2 A P ORERRER O
Blg D J5 %R~ Liz, ®H o rlix, B-Right Border Region & U' B-Left Border Region 3 AL 2 4 4 X128 T PV-GMIR13196 & bhifs L CTHE< 72
STNDHZEEEKRT S, RO EFHIZ, NGSASAIZH W TR S L2 BA5EI A KOV B OFEX 2R LTz,

BARNC R SN ERIR DR R OAEDO T LT A AT b MFERSHIRBT 5,
37
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@ Yk I o = FFE L TV AT, ZRO0REEEL T\ D
BTN B DR

1 I E—72DTEY L7 (BUHREEL 9, p29),

@ (6) DOIZBWTEMEINTTR SN D FEICHOW T, HARSRMEDO T T
PRR S QMR C O FRBL O 2 EME

VAL Ty MR R Y A x 2 A ZAOEHA (R3~RT i
) 12720 CrylA.105 BHE LKL ZE Cry2Ab2 B HENZE L TR L
TWAZ LR S L7 BIESEEF 10 @ Figure 2, p18 & TX Figure 3, p19),

F7o, 2012 FIKED 5 pFOIESE (T—h =N, TAZT T, B
YR, =R a T A FINE R AR=T ) 1B WT, 4 /KIET
Feh: LT A 2 2 A XDHE (Over-season leaf, OSL), 1R, i’ﬂi%ﬁ\ fiFT
@ CrylA.105 & B} O Cry2Ab2 & HE O3 H % ELISA (2 X 0 04T
L7z (3% 5, p39 LU 6, p40; BIEREEE 11), £7=. KED 1 wﬁ@ 3% (1
U A T, 1 KETHREE LA 2 A4 20y #xETe) FTo
CrylA.105 & HE & ONLZ Cry2Ab2 B HE O BLE S HIE L7z (£ 5, p39 &
R 6, p40; BITREEL 11),

ZORR, AR LA AOZE, # LT, 7 R OER/FEIZRB W T,
CrylA.105 B E ORBDHER I N, 7ok, BIZHITH CrylA.105 EHE
DOIEHL IR HRFELL N CTh o 72 (3R 5, p39; BIEE Rl 11 @ Table 1, pl19),
T, R XA X0, R, H BT, TR OERAGICB VT, W&
Cry2Ab2 B HE OB R S iz (R 6, p40; BIREEL 11 @ Table 2, p20),

38



F5 KMz XA XOMETIZIIT 5 CrylA105 BEHEORILE (2012 4,

%)19

FEIE (SD) E¥IE (SD) EERSME

! A P 2 HipH FpH /g A RR S

(ug/g FW)’ (ug/g DW)* (ug/g FW)

1 V3-V4 130 (50) 580 (250) 1.500/0.406
OSL1 61 ~220 260 ~ 1100

1 V5-V7 120 (54) 590 (270) 1.500/0.406
OSL2 13 ~220 68 ~ 1100

e R2-R3 79 (45) 400 (220) 1.500/0.406
OSL3 8.5~ 160 50 ~ 780

e R6 230 (82) 790 (280) 1.500/0.406
OSL4 120 ~ 480 430 ~ 1600

R R6 <LOD (N/A) N/A (N/A) 0.563/0.322
N/A ~N/A N/A ~ N/A

Hir -8 R6 62 (21) 230 (91) 1.500/0.524
31~110 110 ~ 440

e RS 2.1 (0.46) 2.4 (0.50) 0.900/0.226
15~29 1.7~32

Vigs ot R2 11 (N/A) N/A (N/A) 1.500 /N.D.”
N/A ~ N/A N/A ~ N/A

" OSL = over-season leaf (%)

T BAHRE 2 BR L U 72 AR BEE, V3~V4 : 3~4 TEH]. V5~V7 : 5~7 ZEH, R2 : BITES, R3 :
Fef BRI, R6 : -SRI, RS @ pkZAd

3R MV ISHLE T BT R O RS (EIMIORT) TERENTWS, (7. BAED
R OFHEE 1 g 4720 O pg TRINTWD, SO FYE, FEERZE K 0%
FH (FR— ER) 32 TONE TR ESNZZNENOMBOMEE KICHAEINL TS
(OSL1 % 1 %> 7 /LC LOD Kiii7Z o 7272 n=19, ZILIFME n=20, 1EHIE n=1), N/A
=34 L7auy,

R OB R R I R RS (EFINIORT) TRENTWD, $-. BEAED
BRI OEE 1 g 4720 O pg TRINTWD, EMEFRE, EEITHREEZ /K
DINTT — & L0 ST i i A BB TR L TR 7,

SN.D. = Not determined. fE¥/#51315 STV T EBIE LTV 7=, 15 HITE FUE %
RETHZENTE RN,

OARICEH SN ERIR DR R ONEDEEIZAART ¥ MERSHICRET 5,
39



K 6 Az 5 A ZOMBETIC T DU Cry2Ab2 FEHAE ORI E (2012 £,

}K )20
¥ fiE (SD) E¥IME (SD)  E IR AE
Ak ! A B 2 'ﬁﬁ3 #iPH ) /g A BR S A
(ng/g FW) (ug/g DW) (ng/g FW)
£ V3-V4 5.4 (0.74) 24 (5.9) 0.625/0.034
OSLI1 44-6.8 17-37
53 V5-V7 5.2 (0.70) 26 (3.1) 0.625/0.034
OSL2 4.0-6.6 20-33
# R2-R3 6.3 (0.80) 32 (5.2) 0.625/0.034
OSL3 52-8.0 25-43
# R6 6.9 (0.79) 24 (2.7) 0.625/0.034
OSL4 55-8.5 18 -29
i) R6 4.6 (1.0) 15 (2.7) 1.250/1.241
3.1-7.1 11-22
Hir |3 R6 3.9 (0.60) 14 (2.2) 0.313/0.060
3.0-5.1 11-18
Fii 1~ R8 3.6 (0.71) 4.0 (0.77) 0.313/0.094
2.3-4.7 2.6-5.1
1y /% R2 7.7 (N/A) N/A (N/A) 0.313/N.D.”
N/A - N/A N/A - N/A

" OSL = over-season leaf (%)

TEAARR AR U7 A B, V3~V4 : 3~4 HEH] V5~V7 : 5~7ZEH]. R2 : BAJEMI. R3:
Fef BWIEA, R6 : 7SRRI, RS @ pkZAd

SR VBRI EM Y OB EZE FEILNIRT) TEINTWS, 72, EAED
EEITHBOFEEE 1g 24720 O ug TRINTWD, FHBROTM, FEHERZE & O
(FRR— ER) 1Z2TORE TR ENT-ZN TN OMBOEZ EKICHE SN TS
(OSL1 % 1 9> 7T LOD Riili 72 » 72728 n=19, T LA T n=20, 1EHIE n=1), N/A
=Y Ly,

VR AE R EITEN S R OB R GEILNIORT) TEEINLTWS, £72, EAED
BRI O RE 1g 4720 O pg TRINTWD, EMEbRs, wEEIIEEZ K
DINTT —H L0 ST i A BB TR L TR 7,

>N.D. = Not determined. {EEY/@3E ST o P EBE LN TW-7=0, HHERE %
RETHZ LN TERNST,

WA RICEH SNIERIR AR ONEO BRI AAT LY MRS IRBT 5,
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® UAIVADREGEZ OO 2 H L TBA SRR )N B A B i)
FIURZESNDOIBENDOH L 5HE1E. YR OF &K O

BASNTEBEOBINIIMaEE e L T HBEIZ R WD, YA LAD
JRYLZ DA ORI 28 U CEAEBMEY S I TR S LD BENIE 20,

(5) Bfs 1L 2 AR5 O HH K OB D 5 1EIF DN Z 30 & DR K OMEHE
P

A2 H A XL, AR XA XFR R 7T 4 ~—ZHW\ T,
Real-Time TagMan PCR VAT K 5 8 HH & OGBS ATRE T 2 (WIRE B 12),

A PCR IEORHIBREIX, 7/ 2 DNA £ T 0.040%TH 5 (BIHREE
13 @ pl0).

A PCRIEDFEFEMEIZ O WX, KEEV YU b« B =—E KE
BioDiagnostics fEIZ W THRREES 41, fEFR STV D BITREEL 13 @ pl13~15),

(6) 1EEXIFIEEDO BT DT EOFE & OFHE

D BASNTE-EEOERY ORI L 0 A5 S AR T e
AR D BRI 2 NS

Az XA R~NBANENTZ erylA. 105 85T K OKE cry24b2 &1,
CrylA.105 EAE K OLZE Cry2Ab2 EAZZRHTHZ LIk, Fav
HE B4 2Ptz 59 5,

@ LLUTITHBT B R0 ATERRFAREIC DWW T, s 7R 2 2 1E
WEEEDBT HNEFE Lo E OMOMEDHER OFEN D H
AlEFE OFR Y

2014 725 2015 AT T, HARE U MRASHITNIIIE RS DR
BEZS (UL, TARBEESS ) &35, ) ICBW TR Z X1 XDOREEEFS
RER AT -T2, RBRIIIAMS Z XA XD RT A HE L7z (K 5, p31),
KR OIEFI X Z A XL LTIE, Az XA ZOEEFEARATH D

RIEA B OLLFITHES a~g (020 S N7 3BRAE AR D HEF R OB O EFTLIL A AT

MRS RET B,
41
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A3555 Wiz, B, ABVIHICEIT S RIEMIERER (F—0 2-6)-@-b,
p42) 1% 2013 FIKEDOE YR - Do N=—D N LREEIZB VTR
% Fhe L7,

TERE R OB ORMER LT 5726, BERHFEN R A EHEHIC A S B
MOKPERE TSR R A FEUE [ R E ALY | (JBMOKPES, 2012b) 253512,
1030 H (NED, BAfEMRD (A ), BREKDL Y (HRB). BAM (A B), &
%R (em), FEXHIF, B, & FAEKENN S (cm), NEHO—EY7ZY
O EEE (g), INHERE -OIR kit K L OWIE)) (2o CREff %
1ToTc, WML FXE R, FXER, o83 & T & KEIN & & OUE
HO—AYE7-0 ot EFEIZEA L TITVW., /NEDTE, BIfElaD ., BB D
0. AN, IEREFOIR Chith, Rifii o R ORIE) 12B LTI &R 722IE
HOXNRVWIHATH DT, MEHLBLZITO R o7, WL EZ1T -
7o STHHE (FXEKE. FXHBL o3 & TEFEN G &K OUFES O —#KY
720 Ol FEE) TiL, FERA O FAERENEIZB W TR 41 X
ERTROIEMIL Z X A ZAORIZHET PR EZNRO bivle IIEE 14
DF 3, pll), EXRIF, B XA XD 1042 cm, KHEROIEAR 2 & A
AH108.7cm THo7-, T FAERMN EIL, A XA XN 103 cm, *f
MO Z X A X3 8.0ecm TH o7z,

Fo, AL AT DR o 125HA (NEDOE, BAiEED . BAEKRD Y |
FCR . INERE - OFEIR) Tk, BB OIZEW IR bl BB DL,
ARz A XNTASH ., KIROIEHELZ X A4 XMTH4H TH o7z BIRE
Bt 14033, pl11),

b. EBFVIHICE T DHIKIR

AFENC BT HARRMMERBRIE, KEDOESH b - B=—DA
TREEICBWTHEM L, % 13 A OARMBZ 71 X, stROIEM
R XA X A3555 OGRS 4 MFEOHHEZ, B 15 °CH&H 8 °C
ICRRE Lo NLRRE TS Lz, RIRALPRBHAAE 10 H BICEXR KR OVE
BRI A Lz, E£7o. IRRAFEBRMHE 20 H B oKL, £ER. £F
AT =V AREROEREICOWTHEZTo 7, etz FXE,
ARELOFBREICEL TTWV, £BFAT7T—VICEHLTEENRIES S
WIRWIHE TH D72, MaHlB 21T 2Tz,

ZOFRER, WITNOHEBIZEWTHARKHILZ Z A XL xtBOIEREL 2 7 1
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X ORNCHFH A B ZACEWILRYD b 72 b o 72 BIIREE 15 @ Table 2, p6),
c. FRARDOBANE

KIRBEIFS CAET LA A AR O ROIEEE 2 54 X% K
BHIO®KLEI AT IE, bREOAMICBIT2EBRNEZBZE LT,
2015 45 1 H 6 HITHEAMERBRIXKICE W THEREROBIZE 21T > 7228, A/
Bz A A RO BOIF 2 XA ZOWT R HFTE L Tz (BIRE R
14 DX 6, pl13),

d. R OFRMER Y A X

AWREEIFS CAT LA L A X R OSTRB OIS 2 2 A X0 HELE
L7c1Ekr % . Alexander ¥k TY . L. B OFalt: (FBFEE) LY A X2
E LT, 2D DIHBEIZ DWW THEHLEE 21T - 728558, {E et (FE3EE)
KO A ZDONT TN T S AL 2 X A X O HROIERRHL 2 2 A X &
DOMICH A BEITRBO b o 7= BIREER 14 © X 7 K O#E 4,
pl4).

e. MET-OAPER, BRIVE, IRIRVER OVFHR

BB C A LT AKLIR 2 4 A X OB O IR 5 A RIZ2 T,
FEF-OEERIZET D 4 THE (YD ORRFEFE, — KRS 720 Ok E
(@), —HRAUT=Y OFERIE (g). EHIE (g) ZWAE L7, ZHHDHEBAIKOL
THERHLER A AT o 7o/ R, R4 72 0 ORI E I\ C DA, AFIHZ & A
X & XROIMIZ S A R L ORI TR EAENRD SN GIREER
14 D 5, pl15), —HR4U7- 0 OHBLEOFLEEIL, AHEELZ X A X705 64.9 g,
SR OIERLILZ A KNS 588 ¢ Th o7 (BIREE 14 D% 5, pl5), £, *
NS OFET- DA FERIC B B TE B Tl HEFEIA TR A5
77

BT DN T, ARRBEIZS CTAER LA R 7 A XA RO RO I
Wz XA X e RN L, MR E E=— Ty ZANTHRERES ST
BICHH TERA LT OREZBIE L, TORE, RS2 7 A4 AKX
KROIFAHIAZ Z A ZDONFT N BRIV TH Y | T DEFEMEITIE TR
D HAVIRD o T (BIEERE 14 DF 5, pl5),

IRIRME Je OFEFERIZOW T, ARRREEIZS TR LIeAHEL X 214 X KDY
KR OIEFAHL 2 X A ADOULHER 19 HHOFE 2> vy — L LIZFRE L. 25 °C
IZREE LTz fHIRAR N CORIEMRE 2 2 7o, TORE, ANz ¥4 X &
KRR D IEFAHL 2 2 A X DOUNERE T DR FFRITZINEIL 98.5%. 97.0% & W\ T
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3

NHE <, HFHAEBEZITRD Lo o7z BIREE 14 D% 5, pl5),
£ MR

ARz H A R EXBOIERHEL 2 X A XD ORZHERZFET D7-D12,
Rz A R AEE & L. RO 2 & A4 XAONERE T ICB1T 5
RMROIAEREZTE L=, 7ok, REEEROHEIZ O TIIEMmBIZH
T-HARM: FA AORBEAEZEEL L,

AIRBE ISR O EE - B RHEPA X CHEE SR O IERLH % &
ARXRXD B, Az 7 A4 X &P 55 (M 3 REbR<) »ofE+
ERAE LT, NSO BOIEMEE X & ik, ME T IC T 5
AFAHaZ XA XL iE 1.65m OEEENR D - 7= BIREE 14 DK 2, p6), 725,
Zo7ay M TIEHBEEICH i Z BT TW iR o o, INFETE ) b HEAE
A8 L7z 480 RIAIR=EICHBWTA v MO L, ANBEE 2~3 ZEMIC/E
FLERERT, BB 2RBEEAEOREREZ T 77 V70 —kIC L VKR
E L7,

ARBRICHEA L7z 480 KD 5 b, HELEHE R SN OITFEL
o llcd, RHEIZBW TRHEITRO bz no Tz GIREE 14, pl6),

g. AEMEOELN

AKAHL 2 ZA X5 THERRAEY) XS ORI B % 5- 2 DWE D EE S
ILTWRWE L 2T D7D, HIEMAMRER, #hA LR &K O 1R
BRaiT o7z, ZTOREE, TEMAEMOEE, ~NY XA 3 ORIEF KRN
BRERIC IR W TR 2 A XX &R ORI 2 7 A XX & ORITHEFHER
HEZEITRD b 7e o7 (BIREE 14 DFE 6~3 8, pl7),

B T 2 B O SB35 15

(1) FEHEDONE

BASOIEEHICHT 2720 O, T, RE, EiRk& OBEFEI NS
I DITTRES D172,

() FEHFEDIT1E

BNCEDDHE=F ) T HBEEIESX, HEHILL 2E=HX ) T %
FEhad 5,
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10

15

Q) KBEZIT L O T HFICKHH—FMEHEDOBRGREZRIZEB T 5 IFHRINE
DIk

WNCED HE=Z Y IRIHEFEICIESE, F=2 ) 7 HFMT 2,

(4) LSRN BN ET DR8N D H L 5E 2B 2 EM SIS B =]
BT 5 72 b DOFE

FIRE 5 (IR U 7 RS i i &

N

e

WO

h={1)

(5) EEREETOMMENIH —MEHFN TE STV LR U OBR
BE T O SEDORR
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(6) EHC

BT D

(B2 M

AR 2 A XD FEHEE T EE LA TEEICI T 5 HRFRIi
LLFD LR ThD (387, pd6),

F7 AR E A O TERE T EE R OEA T EEICE T S Bk

2016 4E 1 F HAE

FE B LARMNFEA O I EE RE G a Y

KEEEE (USDA) PR 20134611 A | 20144E 10 H

KEEmEE ST (FDA) = in - e 2013411 H | 201545 A

71 Z 4 (Health Canada) T 201349 H 2014 4 10 A

71 F F AR AT (CFIA) BRBE - R 201349 A 2014410 A
I £ it ﬁé%%@mm Al - ik 201449 H FAH

A=A UT - ——7 ST 20154 1 A 2016 4F 1 A

VPQ%%@%%Gwma

ek, AR 2 A A XD HEIC

B2 HEERIIL, £ 8 (pd6) D LBV

TH D,
F8 A H A XDODNEICZEIT B HEE R OGRS
2016 4E 1 HHAE
e NZ HA G B 24 AR
JEAE B 2t B —
bR FES i 4} I —
EMKEES - BRIEA fﬁaﬁ%iﬁﬁmﬁ& 20134E10 A 20144F:5 H
. FREEIE )
R (R A H
EMOKPER - RIS | 12 20154F8 H —
— A )

DRFITIHE SN EHIAR D MR R OCNA DO EEIZ AAE V> MRS ICRIET 5,

PR

Ao SRS

2 A TRIC S,

BRI X FEBR,

2 f LD 2 A ME DO TR K OVE DI BT D IERICE S L,
2SR TR X AR o 2 OIS

ROMER M ONEDOERITIAARE T MERASHITIRET 5,

LD EMDLSIRIEDOHERIZPE T DI HES <,
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- A I L OEMSEREREOTMY

1

AR DEANE
(1) BT 5 AlReE D & 5 B L Bl W) 5 D R e

A A AR, TNFETIKRICBOWTEEBIFHOATRAINZ V) HiE
X723 (OECD, 2000), OARENZBWTE, XA XIIIRERRNLEEE S
TWHEEBEZLIN, 4%« AFXEEBITROBEWEARBRIO 223, Zh
FTHA ZRONREOBIRGM T CHEEAL L2l HS STz,

OB BRI T 2TEE & LT, MEKOEBTOHRME, miko
B, B O (FEFEE) KOV A X, FFoApER, Bk, RIRM
LORFELRE . ODREOREHIZICBWCHE L (B0 2-(6)-@-a, c~e,
pd2~44), FOFEFR., WL VET OREICB W T, ML 21T > 72 HH
TliE, EFXEEROER FERBMEICBW T, A2 74 XL xR oIER
WA FA ZAOMICHGFHFRIABEENRBO b, £, #2177k
Mo T2IHH TlE, BATEAOIZEWVRTE D bz,

FEEREIT, R 2 XA X31042 cm, KFFROIEMBR 2 2 A X7)3108.7 cm
THY ., KB LA ZDOTFTHME -T2 (BIREE 14053, pl1), LvL,
Az Z A XDFEEOYLE (1042 cm) 1X, ZHETICHESN TS
XA XDEZEE O (44~121 cm) (BEF, 2001) [ FE > TV, Fiz, & F
EAERNLE L, AR Z & A X303 em. KTFROIEFHL 2 Z 1 X738.0cm T
B, K LA RXDTTRE -T2 BIREE 14033, pll), LovL, K
FHHL Z A XD F AN & OFEEME (103 em) &, ZALE TICHE I
TWD XA XD FAERENLEOHPH (7.00~24.17 cm) (Ramteke et al., 2012)
WICIE STV, ZOZEnD, A2 XA RZBWTHEO LN EEER
Je OV T 25 AL DAL, FEFRH 2 & A X OFEN L FER A B OFEFHN TH
% &M sz,

BATEAADIE, A2 XA XN 7 A 8 B, XIROIEMIZ XA XHB T H 4
HTHhO, AL A XN 4 BEEDN- T2 (BIEREE 14 OF 3, pl1), L)
L. A2 XA XOBRIEIG D HEEKR DD T TOHMIZ7H 8 H B 8
H 12 B, *ROIEHE R ¥ A4 XOBAIELED B BER DV £ TOHIMIZL 7
H487258H 12 ATHY, BMEHMBEIXIZIFEEL T\, Lienos T,
BRSNTZBTEMBD DO ZEIT L » TR Z ¥ A AOBE BT D EAER

BRIEHF T, F—0D 2-6)-D-a~g T F0HE S N7 RBRAE RAAR DR K OCONE O ELIL A AT
Yo MERSHEICRE T 5,
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mMELZ LTV EEZ BN,

FEOAERIZBWT, — Y720 OHKE CRIFMIAEEZEZNRD L
o —BRYMT2 0 OMBIEONEIL, A X ¥ A X3 64.9 g, TROIE
FHILZ XA X783 588 ¢ ThH VD, AMHaz A XD I3 T BIIREE 14
DFE 5, pls), LML, KHEZ XA XDO—EY7- 0 OFFRIEIZIB UV TR
Mz XA XEtROIEMIL . XA XL OMICHEHFIAEZITRO bive
Moty LIRo T, KIFEBEZGRBR CRO LN —HY 7= OHBIED
LD K Z XA AOFA BT DEMERNEELZ LTV ES X
b7,

ALz A XN2IE, CrylA105 EEHAE LK UWE Cry2Ab2 HEE DI
IZE D Fa v BEREIENSESN TS, LnL, Fa vHRERIZK
HEEOHBNEA XPONEOBRFETIZBWTAEEFT S Z & 2RI
SEDLER T AR, Fiz, A X ¥ A XOREETE R OKEO AN TR
BRITBITHRBRICEBNT, F—0D 2-6)-D-b, c. e (p42~43) DOIEHITFT#k
LT ARk 2 A R0 BIREREE FICB T 2 £ ICEET 2E (b £BFH
B DIRIEME, o IROBIANE, e FETOBURIME, (RIRM: & O EEER)
IEWRR DT Z e, ZOF a v BERICHT 2EPIENM 5 SR
FEKOBRT, TNETHREEDE L CRERBE SN TE LA AR, b
INE O B REREE T CHEEMRICODTEVZE L THATE DIEEOHAICE
T OB AT D L ITE 2T,

UbDZ &b, K2 Z A XOFH—FEE % ONE 28 H XXk
RIS 27200, L, fRE . B QBRI NS 2 B I RET
5474 (HNICBIT 2828 £20) LT 2#ENTIT. BalcB T 58
NVEICHEE R4 % B A 5 1) 5 ATREME O & 2 BF A S 55 1 3 i S e v o
72

()5 B D BARRINE D RHAM

(3) DL LT S OFHM
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4) EMZARIER AN AT D B E 0 f 85 0|

PLEDZ et RHHZ XA XOE % ONE %2 /& H LR
T D720, L, RE . ERL OB N 2 6 IS 51T
Z (ENICBIT 282 & F 720 & T 28ANTIE, BalcsiT 2EMMEIC
KT 2EMS MR EZ AT BTNV EB 2 b,

HEWE O REAM
(1) BB %2 1F 5 AlHEME D & 5 B AR Bl M) 5 D R i

ZA RN, IERFRPLDPETEESATEY, /X AF L LB
RORWERIRDNH 573, ZNE TIZH A XZBWTHEWE O EAM
TG STV,

ARz 7 A X EXOIEMEL 2 X A4 XL DT, BFEWEOEAMED
B A TR, 8hA B K OV TERBR (55— D 2-(6)-@-g.
p44) (2 KV BEGRRET L 7o MEHFFRAEEITR O bk oT,

KA XA AP T, FavEARBRICKHL TERIEEZ AT
CrylA.105 EAE L OSWZE Cry2Ab2 EEENEI L TWH2, BT 1L
LRI B LS E A L TV RN D ERHERINTWD (5
—D 2-(1)-12-©), p24), F7-. CrylA.105 & HE K OHUZ Cry2Ab2 & HEIL.
BERIEME 2R 72 WnWe, 1B FORBRITHEN L CEEMEZEAET D Z
LlixeneEEZ B,

KA 2 XA AP CTHRILT S CrylA.105 &AM K% Cry2Ab2 &Y
X, Fa v HEBRHRICH L CERIEEEZ TS, TRUSAORBREICH LT
TR HRIEMEZ R 72V 2 E DR S LTV D (3R 2, p26 TR 3, p27), 2D
ZEMD, MBENOEEEZ T HAREEOD D AEBEMEL LT, )
EIZAERTA2FavHRRBEZZ OGN,

AL Z 2 A AR O RESNEA S NTZHE, DAEICAET T a v A
B2, Az 2 A ZHEEKD CrylA.105 EAE K OHZE Cry2Ab2 EAE
CRBINDAHEME LT, BAIERRICHT S0 SR
FREGETIC ZIENE L RICABT LESANEES N, &b, 0
L LT, 1) AIZ A X EERET 2546, 2) Az 4 X
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DOLIEL LI 2 BREFT 28546, T LT 3) Az XA XNZHET XD
Vv AL MREEER L, T a v BHERBREZES L HREE 0%
REBEETL5ENREBZONT,

B OREEND CrylA105 BB HE K OWZ Cry2Ab2 B HEIZ &R S 1L,
M ONOEZZ T H ARl Z ., BREAFH 4RV Yy B U R FEBH BREEA,
2012) (ZHE# S AU 7o ARG AR K OB IR I Xy S Tnd Fa 7 H
BhEaxg s L, fHiZ1T > 7 GIREEL 16),

BREEAT 4k Ly FU X FEHBJE BRELA, 2012) (ISHa#k S Av7- Mk i A
B OUERE IR EFEIC Ry SN TV D F 3 Y HERIZOWT, 1) Af#hz &
A R EERAT S ATReME. 2) A2 B ) R0 S0 & X D B e
B C o D BB BN W AR 2 2 A RO L 7= 160 & R fH 3 5 mIHEME,
3) R Z H A RV )V~ A OHEFRRER Z REET 5 AlREtED G EGA A 21T
ST FER, WEBEZITHZENEETERVWEE LT 17 EAKBESINTE
BIASEEE 16), S HIT, 42 FEIZHOWTIE, AW UL A B HIZ BT 51
WAL LTV BIREEL 16),

(2) O BARRINE DR

CrylA.105 ERE K ONE Cry2Ab2 FEHEIX, 2 7 HERBRISK L CTHER
HNZ R EME AT 573, LCso CPEESEIRE) 226 b6 R K512, £
OIEMEITFRIC L > TRR D Z &R0 TV D (5 2, p26),

A2 H A ZDOERIE R Toh 5 ¥ ~F % 7 (Black Cutworm; Agrotis ipsilon).
a2—> A ¥ —U—2A (Corn Earworm; H. zea), 7 +—/V7 — I —U—LA (Fall
Amyworm; S. frugiperda) \Zx19 % LCso Id. CrylA.105 EHEIZ>WTIL, £
N2 33 pg/mL diet, 6 pg/mL diet, 6.9 pg/mL diet TH 5, F£72. thZ Cry2Ab2
EHEIZOWTIE, £ 1>100 pg/mL diet, 9.9 pg/mL diet, <50 pg/mL diet T
»H 5 (3 2, p26),

(3) DL LT S OFHM

(1) TRHESNT-T a VB ERROYEN, Kz ¥ A X2 EHERET 5
LK VAR CTRELSZITADIX, FOFa v ARBRORN, XA
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Au R L, POMA IR X A XADREEFIZZIENREDL TER
TAOGATZRATAINCAER L TW A HEEIZRON D, LorLaenb, (1) T
EINTFavHERIZ, A4 XN OBEPHRESNTND, I HIT,
ZOAEBHN, F A XOFERERE TH 5 BHE KD WICRE S LT
HEFEZICW, LEN-T, (1) THESNT-F a3 v HEROLHRN,
A Z XA R BB, BT D Z LISk 0 ERRE TR LT D AREME
AR D TR & S Tz,

Wiz, (1) THESNT=F a VHERBRORI, M2 5 A XA HIRE
L7cibm 2 BEET 5 2 &0 L 0 EIERRECRE L 51T 2 AlgeMEIC DU TR
L7ce ZA XOIEHOEFERIIMRD T, MOTEMICHEER S 5 7=
D, BB T D IRV E B NS, ERRIC, DAETHE A X
FH LB T 2O X A ZIEMRBEEZRE LT L 2 A, B OHE
FERITRKRT 1 BY720 0368 Ki/em?, FEHIMHEIL 0.18 Ki/em® ThH - 7~
(Yoshimura et al., 2006), 7=, (1) TRHEIN=T a VHERN, ¥4 XD
T EE R TH HMAER I WICRITIIZAERT 5 L I3E I, &
BT, AR 7 A XDWEMIZHIT D CrylA.105 HAE K UHZE Cry2Ab2
BEHEORBLE (TN 11 pg/g FrffE L O 7.7 ng/g FfEE) 1%, ok,
FrlioFa v HERBEHMEZRBET 2 OICEE/REE (OSL1I~OSL4) 1[ZBIT 5
CrylA.105 EEHE K OWZE Cry2Ab2 EHEOFRBLE (L EH 79~230 ng/g
FREE MO 5.2~6.9 pg/g FrfifE) & FAIEXIEICBIT LI RBEZL VKRN L
DHER SN TWD (5, p37 L TUE 6, p38), LD Z &b Kz %4
ZADEMEZ BT 52 LI XD EARRECTEELZT D RetkEiT. Az
XA R BHEREET 5856 L RIS TR &Il S 7,

HRBIC, AR LA ARV )b~ A L ORZHEIC L W HEREZ R L, T3
v HEREPIE 2 5 LR R O 0% E (1) TRESN-FTa VHE
HOGBNEET L5 OV TEHE 21T > 72,

F—D 1-3)-=-@ (p7~10) IZFeH L7zt B, XA XLV~ A TnTh
HEEZ M &24T ) BIEMEM TH D Z &, RIS E A XLV~ A DR
AEHNIE /2D IZ< WD & EBEIC I E TITh T I AR MEMRBRIC LV
TARXEV N~ AIFMIT L > TUILRHEL 5 203, T ORHERITARD TR
WZ ERER SN TN D,

RIZRZMELTZE LTH, XA REYV L~ XML ONFO#BMRIL., #A1
ADBIFH2HLHEETHETHZ LICL Y, AREE COBEIGICRBNTY
N AL AFNZZ2 Y | HERNTHEEKT H & STV S (Kuroda et al., 2010),
5, FB D 1-3)-F I itk L=k oz, BETDZYV AL~ ART =
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VHERNOZITHREIIY NV A FAEMICEEE RIFTIEED L
DTIERNEEZEZDLND, LIz o> T, cryld. 105 G 1 XIXLZE cry24b2
IR Z R OMERE S R 20 WERE & [FlRR. AARBRIE TN IcB T L
7 AKX ORFNC/R D HWONDICHRT D EEZ NS,

5T, (1) TRESNZFT a VHRRIZF A ATV V< A LS ORE
NEINTEY, £/=, TOERBHMMN L A XD EHElg AR TH 5 iR
BERIRWIZEREISNLTWD L IFEZIT<W, Lo T, (1) TREINL
Fa v HBRONRN, Fa v HERKGMELES LML OZEO%RR
RS HZ LI X0 EREECTREE ST D rTREME TR D TRV &)y S
niz,

4) EMZAEIER N ET D B A S O

LIbEDZ &inb . A X & A X 05— Tl 55 0 N E 2 & S 3k
S D700, T, RE, ER& OB NS Zh 5 ISATREd
2474 (EANIZBIT 2 G2 EE£720) LT 2#ANTIZ. AEWEDEALA
PEER T 2 SRR B2 /LT D8 2T Ll S vz,

AEHEME
(1) BB AT 5 a[REME D B 2 B AE B AE D FF

F—D 1-3)-=-@ (p7~10) IZFHE L7= L 212, ¥ A X & RHME B2 Tk ey
AREE L TOREICOHR L TVDDIEY AL ADAHATHS (HHD, 1975, H
AMEEL S22 1991; OECD, 2000), L7243 -> T, AZHEMICEN L CTEEE 21T
5 AREMED & 2 BB & LTV~ ARREE STz,

(2) FBED BARHINE O

XA R ZFDEBGIHEFETHA YL~ A LORITIE, KRVFEE TN
AT MEFEAIERL S5 (OECD, 2000), L7-728- T, 2MEMEICRE4 2 BAK
P78 e LT, KX XA XHKD cayld 105 BAG T K L E
cry2ADb2 BT DG MR S Y L~ A OEMPICIRE LIkic, T %
DFEEITBIT HEAEREE DL Z LB LN,
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(3) EDA LT X O

KRR A AN, DBSETH A HHERICHE> THEH ShTZSE.
KM LA ALY N~ ADPTHET DAREMED D D T LITEETEI 220,

LNLARRE, F—D 1-3)-=-@ (p7~10) [Tt L=k oz, A4 XL
= AT E BT, HIEMES THY . TNETNOER P EEL TEF L,
MOBEHINEE L7 HE T EOZERITMENZ EHESN TS (f]
#B 5, 2001; Nakayama and Yamaguchi, 2002; &5 4F 5, 2006; & 4F, 2008; Mizuguti
et al., 2009),

KA Z A X&)~ A & DRZHEMITET 23 BRITIT > T, L
NL7en b, RIBEEIZSERBRIC W CTARMEL X & A X Lt oI 2 &
A A& w R LRI TR L, A2 &2 A X afiBls Liciro A
KRR EFE LT A, ZHITRD LT CGE—D 2-(6)-O-f, pdd), =
NETIKHRESN TV DL A XMFER OB RZHER (0.03~6.32%)
(Woodworth, 1922; Garber and Odland, 1926; Cutler, 1934; Weber and Hanson,
1961; Caviness, 1966; Beard and Knowles, 1971; Ahrent and Caviness, 1994; Abud
et al., 2003; Ray et al., 2003) ZH X5 b D TlX7ehoT-, Lo T, Af#ax
LA XDZHEMITIER A XL THEE > TV RNWEE R b,

A2 Z A RNZVE, erylA. 105 BAR T M OHZEE cry24b2 B2 L0,
Fa v HERBPMEA G5 STV, 22T, RIS 2 A4 X083
v A LT LTSGR AR XA RHBRD crylA. 105 851 K O
cry2Ab2 BAG T ZFo Y b~ AEMOBEA T DEALED & E D2 NTDON
TEHm L 7=,

BARFHBZAEM OV 2 7 FHlX, BIEED Y X 73 & Rk, O
P—FLQERBEEZEBE (VA= — RXEBZE) LTUTIREITHDHZ
& MMERE 41TV D (Nickson, 2008; Roberts et al., 2013),

T, R LA XNBNY N~ ACH 2 DEEBOETRLT IO %,
ZDBEZFIZESNTHToT2, BIG, OFRMELZ XA ZHRKD cryld.105 &
BT KOWE cry24b2 BART- Y IV~ A DBEEVEIZB T HEBAMEZ & 5
AREME (NY— F), ROOQEEETIC IENE BT A 2 ¥ 4 XFE 2
BLIEBICY L~ A LM D REN: (BER) © 2 Stk x, BE04
LT S OF A T o7z, LTICFEMAZ LR T 5,
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O Khifaz 7 A ZHEKD crylA.105 BT R OWE cry24b2 BAG1T3 )V
< A DFEVEEED D A[RENME (N — F)

F—D1-3)-F (pl) IZFEk L= L H 2, 66FEDTF a v HE RO hIY
N AERELTWEZ ERHEINTWD (ZHD,2014), k- T, K
AKX ZA XD crylA. 105 BI5T LK cry24b2 B 1-H, ZZHEZ LD
YN AIBATT HZ & T, Y AT a v BERICHT D EPUIENFT
BINHE, 2OV AOBESENEE DA REHEARE I Nz, L
L6, FH—D 1-3)- b (plI~12) IZftdEk L= L iz, BETLHY L~ AT
Fa v HRRUANDEZ ODEYNLRELZ T TEY, 2RFE - HFRE
WZEOLTa v HRERICEDIBEREDEASIXTDOT N ThoT, SHIT,
VL AL 50%DHEE K ST HE THEDO KB O WS & [R%EO R &
OB E R CEX D EWHIERE I 2R > T0D Z ERMEREINL TS Z
EMD, BATDHOYNLSANT avHRRMNOZITHEERE IV L~ A
OFEAEFEMEICEEZ RETIZEOLOTIERAVWEEZ BT,

5T, YN AL BRERICE > TEFEHIRS N WD, Vi~
ADAEFZHIRT HERICEL T, AFOYNITE S LRI X v 2530
CL, B&FofARbENTRERBELZZIT TR LE L ERESNT
W5 (15, 2000), Mz T, Oka (1983) X, Y/~ A DAEFOHIFRER &
LT, BRICABTTH2MEFROREZEZT TS, 3612, PEES (2003)
X, Vb~ A OB AGENITES LHEHRG R ERICREEAETTVnD &
TAT, ERBEEDNTA NEZER B BRI e & TILE A2 H s BRFE Tl
EEINTDT25—2bH0, HRTLMEAEFEL D220, EHELT
W5, IHIZ, BEBOEATBAMTIEA 2R 72 K OHMEE L OFAIC
FVHEZ OO LEERES R o, HELBAE LB Y L~ A DA ZRRD
T Z ENFRERHIRIIN R VEVWHIS 22 T b HmE L TnD CHED,
2003),

BRI AT, A2 Z A RHED crylA. 105 85T M K cry24b2
BARF RN YV~ AEMFICEBEFiRE L TV 7201Tid, HEREZAS AR
RIERCTEMFL, YA R ERHERVIRTHNENDH D, LNPLRNG,
HAREI N~ ADOHRERLOZEDHRIT, 14 XOBKRTEHDHEAHTH
THZLICLY, BREBEA~OBISICY L~ A LHARF LR IS
N5 ZENHE I N TS (Oka, 1983; Chen and Nelson, 2004; Kuroda et al.,
2010),

PLEDZ EmE ., K XA XLV I~ ANRZH LI L LTHZFDM
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S ODE O HIRGMIZ@# S L T TREME IO TIKR . Ta v HER
B MEDOE DO THEDOBRAEMENRN YL~ ALV EELZ ST EEZ
Sy AW

@ BEFIZZIENE B AR XA RO FBNAEB LTZZICY Vv~ A L
AHMET D Al HEME (R E)

DOREZBT D XA Aot A, Hi@bloff . fHEE & O EE
RRICHOWTIX, Fa v HERBEHMES A X (HE crylAc, Glycine max (L.)
Merr.) (MON87701, OECD UI : MON-87701-2) (VA F. [MON87701] & \»
9o ) DEMSZEM BT OB, 2009 FEOMEHE S 2 ICHAE ST
BY BIREE 17), 2 5DBEHRICESZ BBEEOTMIITHOALTWD,

ORENZE T D4 A A0l AR, @O HAREIZ OV T, 2013 Ol
AEL O X A ZOEHE (F—0 1-2)-@-c, pd~5) 1%, 2009 4F L D
HLTEY, AR OELEZ A XM HAE (E—D 1-2)-O-c, pd~5) IE
2009 FFELRIFRECTH Tz, Fiz, DRENCEA SN XA XOEEFIEIL,
MONS87701 OFHMDERITAT > ToFHEREF L o> TWARNWTZ L BFER SN T
W5 CER~OBEEERY), 61T, A Z XA XOE—FEEHEDONE
X MON87701 &b L7, LR -> T, Az XA XD RBEEDI
il 1X MON87701 D AWM BEG AN O BR AT oA 7o #4855 O #2315
ArfEL EZz2 b5, Lo T, MON87701 DMLk BB ZIA DBRIZAT
S TR ORI OFEM A2 UL IZ5eHE L,

DORENTEAN SN2 F A ARETI ZIENE L T-HRICEB LI D,
VN A LDORMEOELLT A2, ULTOIRICEZE LT,

a. DNENZHEA ST F A ZFEA- DI ZIENE S D lRetE

b. EPIZ ZIENE BT XA AR DNAEET 5 lHetE

c. ZIENBELMNOAEBT LA A XN, YL ALEBELTAETL, &
HES B ATREME

d. a~cAZFEDL | WEFIZ ZIENE L RIZEB LA A ARV )L~
A LMD 2L TRAET DM T OREA
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a. DRENTEA SN2 Z A AT s ZIENE D D ATRENE

DRENZEA SIS XA ZXOR@IIHEMA, FEHAE R HIZ K] S
N5, TOWEREND, fFEHY A X109 6, NTEADEERRE
RHTH 2 b OPREEFIZ ZIFIED D A REMENE 2 b7,

LML, NTHEABETH-TH, MEIEEOD DERMUL T N T v
JICFE#HT DL, 2EICV—FEHTL L. ZIENEDORIA L 72 il
FBEEORIEED ZIZNE L EIET2HER LN TWnDH 2 &, 2I1F
NELEIIMBD TN EB BT,

b. BRI ZIINE BT F A AFFNEE T D alRENE

FR U728 90, DRENTEA S A ZFEF 23k I 2 iEn%E S
LEIIMO THRNEBEZbND, o, LTOHEENG | RIZHOAEIC
WA SN F A A DPEEPICZIENE B E LT, TO/FAREF
L. ABT 2 aMaetEidfme TIRWEE X b d,

—  ERSEFRIC T DRI DR AL (Lusas, 2004) 2 DM HE K OV
PO LA KOOI ORHIIZ X% (de Alencar et al., 2006)
FIFRE I DOIKT

— KD B A DO OAKIR M ORI L 2 WK FE1- D ST

— . BEEHEMTOARWERE TICRIT S, ME L 0FS

—  HERREE T & HEEE IR IR W OBREANEZEIZ L 240 By

FEIZ, BMOKEZIZL D, 2009 F0 5 2013 R X A RO A FEHRTHE
10 #ED & A RFEGIT IS 548 5 km Ok Z xRz, ¥ A4 ALY v~
ADEFIRVLOTE (BEAR TR Y ERETIE) 2MTHOIL TV D, £ O
R BB SN2 F A AT 2009 FiT 16 fEA, 2010 21 8 fEAR, 2011
FE RN 2012 4R 9 AR, 2013 A% 12 fEIR CTH - 7= (BAMKFES, 2011a;
MOKPER, 2011b; FREMOKEER, 2012a; JEMOKPER, 2013; ZRMOKPES, 2014),
R SNz ZIENE B 6 AEF LIERENE, EOIT Oz 10 # HHl
HENTWD EEZLNDEEHZ A ZFEF DR D LD T/hEn &
AHND,

UEDZ Lnn, A XOFIEED L L TOAEFRME. KOS &
ZZONDBHERIBOVCRENRERIND Z LEELEX D L ki
ZENELT S A XA DHIET D £ CTHEBT D ATREM I TRV &5
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Z b,

c. ZIENELMWOAEBTLIETA RN, Y~ A LBBEL TAEFT L., i
9% A[REME

by . Emdb. WECIThbRE YL~ A0 aAMICET A2 FHE L. =
R C R AP R S NN Z < HESNTHWD OO (HH 5,
2004; 55L&, 2005; JZ H 5, 2007; L 5, 2008; = H &, 2009; A [ &, 2009).,
INTFEBHE A XOEEREE & 705 L5 BREfbER IO o B A O®E X
DI, FTo, BMOKEEIC X 28R FHEE X Y FERRIA (2009 ~2013
) TH, XA XOEAFEED H DUE DX A Xt TS 5 5 km
DNIZBWTH A XEY N ARRELTEF L TWDHIIERD Hiu TV
PR (EMOKPER, 2011a; BEAOKPER, 2011b; EAIKEER, 2012a; EMOKEER,
2013; BHIKEEDR, 2014),

PLEDZ LG, ZIENELNPOABT LA AR YL~ A LBEL T
BT DHABEMEITERWEZ X bz,

T, YN REL A APRZMHET HT-DICIIEH N EE T HIMLERH
DN, VN~ AOBRTERFHNC OV T, B —D 1-3)-=-O (p8) IZFl#k L 7=
K olz, Mgz NS < 8 APaND 9 APARIEETCEE IO
oo ZTDO—FHT, XA XOHEHEM EEBRFEELE2D L, S HXvancz
ENED XA XX v~ AORIERTCBENK T L, 8 HLVR&RIZZIFN
WO Z A KLYV~ A DREK TRIZHIET 2200, BAESHZ1To &%
26D, EoT, S AMNS S HLSMC ZIENE L= XA XTIt TAE
T, BIEETAEBLEE LTH Y L~ A LBIEMNEE L]
REMEREWEEZ NS,

S5, F D 1-3)-=-@ p7~10) ICTH L=k rIic, FA XLV L<R
IXE BT, BEMRY THY . FNEROEMDBBEL TAEE L. »oOH
TEWNEE LA THLEORMERITIRK 073 % & MG I TS (TS,
2001; Nakayama and Yamaguchi, 2002; &4 5, 2006; &£, 2008; Mizuguti et al.,
2009),

FERRIT, 1996 AFLIRE, 20 FEMFREA] 7Y AR — MtE &2 A X038 A S 4
TWDHN, BKEBIC L D XA Xl NFEREHR 10 #E ORI Y
FREFAA (2009 ~2013 ) DFERTILX, ¥ A ARG T HIUS D5 B2 5 km DI
IZBWTEREAIZ Y R — MIPEX A A&V b~ 2 DRZHERITERD Hi7e
Mo To (BMOKEERE, 2011a; BMOKES, 2011b; EBMOKEERE, 2012a; MK E
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A, 2013; BEIOKPER, 2014), F£7-. DOEE RIS, YL~ A O H g
THY ., PORRERZ VR — NHEX A &AL T DEEEIZB W T,
2000 AF I JAFFH O I HEREL S AT 243 SR D Y )V~ A IZERELA| 7Y R
b= EBAA LA, BTORENPMIEL, BREHF 7V R — Mtk
HA XLV~ ADRMERITHER S N> T L HE SN TV D (Kim et al,,
2003),

IDZENL, TENBELNLEFT LIEXY A XD, Vbv A EEHEL T
AEE L, M D AT TIRW E B 2 BT,

Dbz &ht, BRHXITERAICHT 272DICMA I Z A XFfE 1
D, WEFIC ZIENELTZRITER L, Y~ A ERMET D A REME TR
TERWEEBZ b, FEBRIT, Fa v HERREUER OREHR 7Y 89—
N PR 2 A X (S EE cerylde, BLZ cpd epsps, Glycine max (L.) Merr.)
(MON87701 X MON89788, OECD UI : MON-8770)1-2 X MON-89788-1) D% —
FEEEHBRBRICESSE=4 Y V7 OBRIZ, BAY A XOEERKE CTh 2
ﬁﬁ%\w(iﬁwﬁ1nmn@5%%7mnwﬁ%)@ﬁﬁ#ﬁbnfwé

VA ZERITHER STV (ARE 2 RS, 2014; BAE
/%/%%ﬁéﬁgm&

d. a~c 23 ETICZIENEBERBICABT LA A ANV )L~ A
ERRMET D T L TRAET D AR A S DA

a~c AR L7c Lo lc, BHXIIEEIHICHT 272D A Sz A
AR, HEHIC &h@%t%;é L. Y~ A LAHET DAl getE
13RO TIRW E B X BT, & 52 bkl L7 % #£12 MON87701 o/
W2 AR M RN R | A 21T - T D (BIESE R} 17),

BIEN AR L £ Coft iz Zign%E S, BIEETCAEBFT LY A
RERZHEL T N~ ANTHEFET DM IOV THRF 21T I 72,
T, UTFOO~-ODFEH &2 FIT, KM 2 A4 AR, @k ZIiEnEH T
HABLERBEDOYNLS A LDZMOELRLT ENKKERDIEEEEEL
TREZ1T > 72 GIREE17),

© DBENTEA S LT Z A X0 FEBIE &

@ DBENEA S LT Z A X DL FERE K Ok &

@ FEMOKEER I & 28 nFHLHE A SERE A (214 L O224F) 123
WTAEBTDHER ST & A AR

@ v~ A OB BRI D STk TG
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B XA XLV~ A DORHERIZETT D kG

wic, TEEHRIZZIENES, YA~ A LB L CAEBTTAWREEOH D
FA ZERE DbV ERREINTZREEZH & LT, K0BRICAEIL T
W5 EEZHILD2 DD (DI #EN B R T8 F CofmEHic ZIiEhn
HOHAEBT 244 ZEEED, kiR SkmE 2 BT 2 2 & @GIS
(Geographic Information System) |Z & % T HIF|HZREIHAICEE S & | #EHic
ZIENEBLEE LA A ANV v~ A LB L CTAEEBT 5 alRetE oIk %
IR U CREM 72 iR 21T o 72, ZORER. W G LS ~ofgt Iz 21F
NELH, Y~ X LB L TETT DO H 5 4 A AEFREIIR KT
ILYEIETHY . ZNDHDLA XEEE Y N~ ANHET D LI XV 3AE
T2 AREMED & D R HEFE 1 BT B K T0.750: & 3R S vz (BIRE R 17),

FROKRNS . DRENTEA SN F A ZFEF2, RBP4 A
Bt THA~O@ERIC ZIENHE LRI, YL~ A EBELTET L, M
THILETY N~ ANTHERT DHERE 72T, MO THRNnEEILND,

Flo, YT AHEELEEFITEMEICLDIBEEICLY 20w
THZEMEZOND, SHIT, BEIIHFLELGATH, ot & o
BAEICLVEFAEEE CEFTT ORI LD D EEX BN
a3

Mz T, HB—D1-(3)-=-O (plO) ITFLH L= L DI, FAXEI N AD
MEFE L N E DB, A AOBETFEHAEIETHTHZEICEY, A
RERBE COM N IZB W T Y L~ A LW AFNZ/ Y (Oka, 1983; Chen and
Nelson, 2004), HCHMIIHKT D & ST S (Kuroda et al., 2010), SEFEIC,
HARRHD 7 A ZMEL T 17 BROFEE 7 A XL b~ A L ORHERNF
RENTs, BEGRHEORER, B2 EITIERMEERIT 0 ks o7 2 &8
W XV 5 (Kuroda et al., 2010),

T, A Z XA XL YV~ ADRRHELTSEIZIE, FOMRIZITT
2 7 HEREBIZH T D IEPIENM 5 S d, #I0EDS ER D AREENE X b
LD, D 1-3)- h-G-a (pl2) IZFEH L= L 51T, Y~ A1 CrylA.105
BEHE KR OHZE Cry2Ab2 EHBEICESMEZFIZ WS OEMIT LY BF
FOEEEZZT TR, Fa VHERRICEDEBEFEOEGIIHRKRKTHN 3.1%T
oty £2. B D 1-3)- F-@-b (pl2) IZFH, L=L oIz, ZOFHETE
DoNTEFavHERICED YL ADOREREIIY LY ADEFTHRE K
OFEAAPEMIC B2 MIET O TIERWEEZ bRz, &HI1C, 0
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1-3)- b-O (p11) IZFER L= L 91, Vb~ A OEMIF LIRS A %
BED 72 EOREE L ORI L > THIBESNTBY, FavHEHRIZKS
EEFRXRHRBER 2o TWARNEEZ BRLD,

bzl dn s, ONF—RNIZHOWNWT, Rz XA XLV~ AN
RHMELT-E LTH, ZOHFENDNEO B IREIFICHEIS LT < ATREMEIX
RO TR, Fa v HERBRMEOBEO A THEROBEMENY L~ A X
DEELZ LT nEELZONT, £/, OBFEIZHOWT, KMz ¥
A ZNE R OTEER ST 2 72 DI A S, @RI ZIENE L%
2, BT DAMERMEITIRG, 512, RICAHM 2 &2 A AP lgER I 2IF
&L, ZBLESLGETH, WERE THLIMBERIPWICETT VL
< ALBEELTCAEBTTAAREEIMEVNEE XN, £ LT, RICH%ET
ICZENE BT A XNV~ AOEMERE L TEF L, M oRIEMN
EHRVED LR R TH - TH, T ORMERIIMD TR Z & »
O, DRENCEA SR Z XA XYL~ A L ORZHERL D3 ET
HAHEMEIIO TIRWEB X bz, SO, RICAMELZ ¥4 XLV v
Y ADORMELPIAELIZE LTS, AEELX X A XLV L~ A DR
T OBRRNEFTT DA HEMIED TIRWEEB X BT,

L7203 o> T, ARz 2 A X &N LIz HETRIK T 5 A Skt
HEOE U0 S 3RO TRV & S 7=,

(4) EMZAEIER N LT D B2 A B O

UbDZ LN, KEMZ S A ZXOH— T ONE 2 £ 1 XLk
S 27200, T, RE, ER&E OB O 2 6 IS AHhEd
HATA (ENICBIT2HIEE2E £\ T 28N T, MM N
DEMEMIE B2 AT DB TIERWEE L bNT,

4 TOMOME
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= SRR

S

O E B

BEACR T DEALE

ZA RFIWERRDP O DORETHEE I TS EEX LN TEY, A
X AXELEHICRDEWVERRBRE S 208, ZHUETHA XRDLRED
HARSGAE T CHERAL L7 BlIT S ST,

AHAH 2 A A R OO IR 2 X A R & ORI THRAIZBIT D8Ok
B4 BIHHE & LT, FBREKOAEE O, liEoii&rt, 1B okt 8
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