JEA TR AR R BB (R D2 R IR HEENT ST )
(NSA AT 7 ) a o= HNTHELNIERELD Y X7 EFE K OERZFICBET 54898
SIS E (AR 28 4R L)
HEREL AW TVER OB O 12 ) ORISR FiEOBRS & HFRINE
WFoE i Rk —ak (ESZEIES R ST ERT)
e Ba MEE e 1 (ESZEIES RS E AT

WMRES A AT 7 /a0 —HIFOR R DR LY ZvE T RIZSER2EM T
BBz (GM) (A23BAR SH, ZNUCEDE TR TIEORENRLETH H, A
LXK EOFEEMIIT HRIRITEERRETH D, MEOEMLL NI HTE,
BEOVEW R FRe A 7 UV —= ZIEORFBEITAHTH 5, HAEICH T H GM =
A DR ~ORANFHHIL I —1 /% (RASFF) ([ TO20, Ziud, HnETIE
GM 2 2ADA7 ) —=V 7% EE L TR 6T, WAETRERGIORKE GM =
AR L TWDAREMENE X bID. £ 2T, TagMan 7 —7 ZH\\ =) 74 A
L PCRICED GM 2 ADR T ) == FTIEIEOBRI 21T o7, ZORE, GM =2 A
([CHEJA < A STV 5 P35S, TNOS, crylAb/Ac ZHER) & L= A& kLR A72 PCR
PR LOEME, bWV REEE A Lz, AREEE, BEREI T
DAREMED & DAKFR GM 2 2 Z T2 Z L W AlRBIC /2 D EHIRF S D.

WA, IR SN TEARD T n T — 4 —0F — I F—F — TR NEED b
DEMEH Lo BB 2 (GM) fEROBRREAHEINL T\Wd. 20 XK 572 GM 1EMIE,
WRDAZ ) —= A CTITEB AR AKTH D Z L 2R ICHER T 5 2 & 13
DTHEETH D, b ORMEERIRT 2 FEO—2T, BEFESID S EARER -0
J A EOE AN E A HGHIZB] 552 T & % Linear-amplified mediated PCR (LAM-PCR)Y%:
IZDWT, AL Tl s 7#E 2 (GM) Y ¥ 71 & Innate™ event-1 % X} RITHRFT 21T
Stz Vx A EONEN T 10— % —pGBSS DA G LT T A ~v—ZREFL,
LAM-PCR % 3 L7z R, TRINDMAROWEEED PG DT, o —70 o g
DFER, Jex v A TS ) A BICFET DB L —BT 285, HA S/ PHL B
FO—EE —ET HEFI L OE A X7z ASN BIn DO — & —E T DEYI DGR <
iz, LLEORERD D, LAM-PCR IZNTEMEIS % b & IZE ANBIR T OF#HRC 2 ©—4
ZIRHICHA LI TE D Z ENRENT. KGRI, A7V —=rv 7Rkl EChitk s
HIE S ATARIRIZ DWW CGREIZ GM S ZFFET 5 2 E N ABRIC 2 D L iIff S s.

FAME (Frlo, KE, EUA—ART U T « 22—V —F 2 K, BF%) O GM EY
DN DEEFICOWTEH Lz, ZhE i, BFMmEz VW TER~— S h24
WTIEKECBNTA Y R IRV A HAE, ) MRED~ v 2 2 b— A
FUEBRAVHPKRINTWD, EU TiE, 7/ oifRELZ EOBREREL W 2AEMIC
32 B EOBY O OHIETHE S TR,
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A. BF3EERY
WAV —=2 7% (= X D)
EHIEGIEOBE TH#L 2 (GM) = AT,
T AU B EE I ST
FRCUTAETPE T3 < OFED GM =2 A
MBAFE S TIHY, WML ~DIRADE
BENTWD. EEEIZ, GM 2 AR S
TWeWna — y/NTiEE GM 731 Y &7
5, GM 2 A ORGSO NFHI 5%
SHESNTEY, TORENFENSD
AL THD V. HBEIZBNTEH GM =
AIIEGRIN T2V, GM 2 A DR
SORBAFFINRE SN TS, LL, &
OWEHIT I — o v TR TH R0,
— 1y NIZEBITDH GM 2 A DB,
cauliflower mosaic virus Hi3& 358 7’1 E—#
— (P35S), Agrobacterium tumefaciens Hi&
nopaline synthase % — 3 *—%— (TNOS),
Bk 2 X EBE T crylAb B IO
crylAc (crylAb/Ac) DOESINE X —7 > k&
L7cA7 V== ZRAEIZTHER L TW
DN, —F, FBETIEEER GM 2 £ 4
%% (63Bt, NNBt, CpTIl, LLRICE601) (Z
T HMEEEZFEMLCND. 2O, F
DN E TR RIS DOFRKTE GM = A % B
BLTHDHAMREMENE 2 B, BIA< GM
AAZRHTEDRAT Y —=2 TRRAED
BIRMARDOND. 2T, RUFFETIE,
NED GM EmAETCEICH LR TWD
TagMan 7'm—7 Z Wiz U 7 V& A L
PCRIZCLD GM a2 AD AT ) —=> 7tk
EDORGET ZAT > T2

=)

(2) LAM-PCR Z W INIEE T o E— & —
D 5 JE RN EL S D AT
2013 FELIKE, GM 1EM) O3 mfE LT v~

94

T T 70 R LR REE EENEEEAE L
[loTWD. —F, 7 AV hxdulsb¥ 550
HEE T2 72 GM 1EMD Ik 2 L BRFE S 4
TW5. B FREEEHETL 7 rE—4
—IZHOWTIE, PUH S TE 72 P35S 12
Y rice actin 7' = &— 4 —, maize ubiquitin
aE—%—, H25HVL potato granule-bound
starch synthase 7" @ & — % — 72 & O NTENE T
nE—Z—MEHSNDERICHD. £z,
A —IRx—HF—IZELTHNEEDO D%
AT LMEEICH L. 2D XD 7% GM EY
DG, Bin iz & (GMO) THHZ
LETnE—F R —IFx—F =&
A7 Y == A TR ICHER T 5 2
EVRRO CIREETH D, Z ORI A MR
D72 OITiE, /& 22 BEH DNA sz b &2
HABLFOFEESC 2 v —5E KON AN
& 2 I & N T FIEN LB T
H 5. KW TIEZE DT ®HIT Linear-
amplified mediated PCR  (LAM-PCR) 75D
EToT. AEEE, JIRIEMIZGM ¥
¥ A % Innate™ event-1 & V>, PEMES
1 E— 2 — ORANIE R B E AR LT OfiF
R FRETH DA et L7z,

(3) GMO Hiil & BAFEIZ B4 5 (e

BUE, BrgfEis (NPBT) (2R84 2 8 L
DOEAFNORRFA EU 72 ERESME T T
TW5, — 7T, GM b L= Hi ook
AR TRV KE T, B ORHEIZ LY
LSNOVEY S USDA THEFREN TV HH
KD 5, KELAOETIE, T HIFARA
BOM PN LD, ZDX D RBURNG
AARENIZEBWTE NPBT (2B D%
HEDTHEMERH DL Z Lob, [HFRIE
RAAT 9o



B. BFFtH Ik
WMAZ J—= JiERSE (o XDf)

1. 794 ~— - Tu—70ki
BIRAME SN TWD GM = A THE A <
A SN T3 P35S, TNOS, crylAb/Ac %
& Lz (F 1-1). 72, o AP
RBHONEMEER T E L TIE
phospholipase D (PLD) #HW\\ 7. ZHH D
By i+ 5774 ~—« 7a—7 138k
WOLMESZBIZ LT (F1-2) 29,

2. Y7 )& A APCR

[V 7% 1 2 PCR RG] PCR H
ST 25 pLiwell & U ClsL L7-. #Lak
UL TD LY ThHD. FastStart Universal
Probe Master (Rox) (Roche Diagnostics: Basel,
Switzerland) 12.5 uL, %577 A ~ —xHEHK

(%7 A ~—, 50umol/L) 4% 0.25uL, X
G a— 7R (10 pmol/L) 0.5 uL ZiRE
L, DNA iREHE 5 pL Z ¥ UIkE 7255k
TR 25 L IR L 72,

(V7 %A 25 PCR &KIE] VT4 A L
PCR (Zi%, ABI PRISM™ 7900HT (Thermo
Fisher Scientific) %/ L7-. PCR {3
ToLBY THD. 50°C, 2 HOSEM TR
Ff L7-1%, 95°C T 10 ofIAME L, &> B A
2 — METRIGZ Bt LTz, £ D%, 95°C 15
¥, 60°Clpz 1Y A7 1E LT, 4694
7V OIESUR 2T > 7.

[ A& & R o] &R o E X
Amplification plot F CHEEBIEAY 72 ¥4 i b
#RE CofEDfERR, X U multicomponent
TOMBENCATRIROETRE (FAM)
DI 72 AR 7RI OER % & > T

95

1Tolz. X—=RAT7A4 X347V 15
YA I NVTEEL, ARN D/ A REOHK
LD T, 228 Ui fa 2R BIE 72 B e ith
# £ TA 5 Threshold line & LT 0.2 127
E LT,

3. Bk bue— L7 I 23 ROER

PLD, P35S, TNOS, crylAb/Ac O HEERD
Sl BN LT T AI REeFERLE (K 1-
1). AYHIEELS] A s L7 Eds1 % eurofins

(Kraainem, Belgium) o A Ti# x4k
—ERZFH L TAE L. AR L7zhd3
X, TUEYVY VitEBE T E GRS Z
—pEX-A2]1 ([THAANTE. VT VZ A L
PCR (Z1%, Eco01091 |2 CUIWF3 5 = & TR
WikL, 7=/ —nzoabrib g VT 2
LTV a—)b (25:24:1) fiH, 7 ook A
M, =% 7 =AW IR Lzt D
ZZHWo. aE—4#E, Qubit® dsDNA BR
Assay Kit |2 CHIE L7- DNA ¥ L5y 1&
MHEH LT,

(2) LAM-PCR Z W IN{EE T 0 E— & —
D 5 JE RN EL S D AT

1. #E

GM ¥ ¥ # A & Innate™ event-1 (J.R.
Simplot Company) %, BIREHENDATL
TebDEEH L.

2. 754 <= — DG

GM ¥ ¥ A < Innate™ event-1 (2 A &
NTWBNTEM 7 1 — % —pGBSS DECH|
TH®N S, TIEkRAHEES 77 A ~—
Zaxat L7z (X 2-1 38 L TR 2-1). Linear PCR
3 L O Istnested PCR (Z1Z biotin {77 A



— & Hu e

3. LAM-PCR

[Linear PCR]SUSHEAIZ LA T DIE Y Th
%. 10X ExTaq Buffer (TAKARA) 5 pL, 2.5
mM each dNTP Mixture (TAKARA) 4 uL, 50
HUM primer pGbss-Rev2 0.5 pL, 5 U/uL ExTaq
HS (TAKARA) 0.25 uL Z &4 L, non-GM ¥
¥ HAETEIL GM V¥ A E Innate™
event-17> 54 L 72 DNA #EHIE (100 ng/uL)
S5uL ZE L, ZR¥/KC4AE 50 L |27
L7=. &% GeneAmp® PCR System 9700
(Thermo Fisher Scientific) % V>, 98°C T5
IR L, Ay hAX— METKIGZH
L7, FDt%, 98°C, 147, 60°C, 30 7,
72°C, 14730 & 1A 7L LT, 50
A 7 VOEMRRIG 2 AT > T2, HiEPEY) 13 BE
WO NTHE-> T, AL streptavidin £
— A (Streptavidin Mag Sepharose , GE
Healthcare) |2 fifi i& & H7=.

[dsDNA & pfc] BUSIRARRLIZLL T il v T
» 5.
Aldrich) 2 uL, 200 puM each dNTPs 0.5 puL, 2
U/uL  Klenow polymerase (New England
Biolabs) 0.25 uL & L, 7RE/K Taf 20
ML ICFREE U7, HEIRPE 2 Ml S H T —
RIS AN %, 37°C T LHEHEA > F =
N— b Ui, JORtE, BEROG1ENZE-> T
E— X a P L.

[ PR 52 AL B 1 PRI SR Misel D B
FIZLL T D@ Y T 2. 10X CutSmart Buffer
(New England Biolabs) 2 pL, 4 U/uL Msel
(New England Biolabs) 1 pL #{E&4& L,
K TAFE 20 uL ([ZFR L7z, dsDNA &hki%
DB — RN AN Z, 37°C T 1KR§fHA
xR a— b L7z, BURTE, BEsRO ik 21

10 X hexanucleotide mixture (Sigma-

e
Foae]

96

o TE— A &P L7z,
(Vodh—htvy hofHE] Voh—ht
v IR OMBIILL T O TH 5. 1M
Tris-HCI (pH7.2) 20 uL, 25 mM MgCl, 40 L,
100 UM LC1 (5'-
GACCCGGGAGATCTGAATTCAGTGGCAC
AGCAGTTAGG-3") 40 uL, 100 puM LC4 (5°-
TACCTAACTGCTGTGCCACTGAATTCAG
ATC-3") 40 uL ZiRE L, ZAEKTAE 200
uL (ZFAHL L 7=. GeneAmp® PCR System 9700
Z vy, 95°C T 5 ZpRIINE L, 13 BT
T 20°C I2mAI LT, #H#EI#, Amicon® Ultra
- 0.5 mL Ultracel® - 30K (Merck Millipore) %
FHUN TR - PR L 72 (Bof& ik & 80 pL).

(VD=4 = a ] RIS
LFD#Y TH 5. 10X T4 DNA Ligase
Reaction Buffer (New England Biolabs) 2 pL,
4 U/uL Msel (New England Biolabs) 1 uL, Y
Y=ty b 2uL BREA L, REKTE
20 pL ICFAR L 7o, HIBREERALIRZ O v
— RO Z N %, SR T 1 REEA %
2_X— bk L7z, jS#%, BERO 5L ATiE-
TE—RX& L.

[—A<84 DNA O]l U > I —F A o —v
a O E—XZ01MNaOH5 pL &Mz,
SR T 30 A ¥ =2_"— kL, —A&H
DNA % i S H 7.

[1st Nested PCR] S Jit&#HBIEEL T D@ v
Td %. 10X ExTaqBuffer5puL, 2.5mM each
dNTP Mixture 4 pL, 50 uM primer 1st nest
pGbss-Rev2 0.5 uL, 50 uM primer LCI 0.5 pL,
5 U/uL ExTaq HS 0.25 pL Z{E& L, —A#H
DNAJHZ 1 uL i L, 7887k T4k 50
puL (CFRE L 72, KOG iE GeneAmp® PCR
System 9700 % F\v>, 98°C T 5 /pfEME L,
Ry FAZ— METHLNZRWBLIZ. £0



#%, 98°C, 10 b, 60°C, 30 f, 72°C, 14y 30
a1 A7 1E LT, 350 A7 /LOHE
BB ZATN, & D% 72°C, 10 53 Bt S 7.
HIRPEM I ZBEH O 1k e -> T, MRt
streptavidin B — XM & S/ 7=, Z DL,
0.1 MNaOH 5 uL Z/n %, =i C 30 Zff A
¥ a~—hL, —~A# DNA ZilFff st
7-.

[2nd Nested PCR] S it AR BIEEL T D3 v
Td %. 10X ExTaqBuffer5puL, 2.5mM each
dNTP Mixture 4 pL, 50 pM primer 2nd nest
pGbss-Rev2 0.5 L, 50 uM primer LCI1 0.5 pL,
5U/UL ExTag HS 0.25 uL % &4 L, 1st Nested
PCR FEW 1 puL #USINM L, 7KK T4k 50
UL (ZFRASL L 7=, KOS 1E GeneAmp® PCR
System 9700 % FiV>, 98°C T 5 4yMIMIE L,
Ry NAZ— METHKLZRE L. £0
%, 98°C, 10 #», 60°C, 30 #», 72°C, 1 %% 30
Bxa 11471 LT, 35947 LDMiE
FOGZATY, £ D% 72°C, 10 43 Ui S ¥ .

4, r—ir v AR

LAM-PCR HAIREFEY) 1T 2% T /T 7 — A 7L
EAIKEN T H v — A, Agarose 21 (= v 7R
U—); YAl Gel Red (Biotium)[iZfit L,
RSN FEEA RE2ED L, BRL
7=. pGEM-T Easy Vector Systems (Promega) %
HAWT, L7 LAM-PCR HEigEEW %2 7
n—=271L,77AIRDNA LI —F
AEAT U7, fRHT U 72 R EE Y DO LA &
BLAST fgtr & 2 Wik GM ¥ v B 1 &
Innate™ event-1 DHEARS| & DT T A A
NN ZAT o T2

(3) GMO Kl & BAZEIZBE9- % 1 R
THEECBT 5 GM Bl kDR O

97

&, BLOEEMEL HWiz GM £ DR
SR A LTz, FEETH D KE EU,
F—ARTIVT « =a—U—F R, )
&) O GM AW ORI B 2 E#RFITD
WTHEEL AT o 7o, FrEfiE (NPBT) & ]
WA DBRFE IR A A LTz,

C. WFaehs R
(DAZ ) —= JER3E (X Df)

1. PCR /=R D& H
ERARERD PCR 2R AT D721,
100, 500, 1,000, 5,000, 10,000, 50,000,
100,000 copies/well D= > v a—nv7Z
A REFHFRIZLT 3MTTU 7 A A
PCR %3 L7=. ZD#E%, PLD, P35S,
TNOS 5 X UterylAb/Ac £ TIZEWT,PCR
B (E=92.6, 92.3, 92.5, 96.6%), ELHME
(R?=0.9997, 0.9993, 0.9999, 0.9998) & %
WCBIFCTH-o72 (K1-2).

2. BHRRS (LOD) DHEH
FRHBRS (LOD) 2R3 572912, 2.5,

5, 10, 20copies/well D= v r—L
TAI REFGRIZLT 21 T U T L¥
A A PCR %% L7=. ZOfEHR, PLD, P35S
F XV TNOS (230 T 10 copies Tl 95%LL
oA R L7223, 5copies Tl 95%LA
TomtRAERLE (& 1-8). ZORRD
5, ZHH® LOD % 5~10 copies Offf & L
7=. —JC, crylAb/Ac |23\ Tl 5 copies
TIE 9% L EoRiREZR LD, 25
copies Tlx 95%LL FOfHR A /R L1z (&
1-3). ZDOFEFN S, crylAb/Ac @ LOD %
2.5~5 copies D & L7=.



(2) LAM-PCR Z W= IN{EE 7 0 E— & —
D 5 JE R B D AT

1. LAM-PCR IZ X 2 NEH T 0 E—F —
pGBSS Tk D iR

GM ¥ ¥ H' A ¥ Innate™ event-1 DE A
BRIy v A ENEE T T — 4 —
PGBSS 78 2 a BP—{FEL T\ 5. £DT=,
LAM-PCR (Z L~ C pGBSS itk & B
SHTHE, TxTX AT AP
1£9 % pGBSS Mk b D EE D T/
Eh 3 ODHIEWT A TR SN D & TS
AU (1% 2-2), LAM-PCR OfE SR, FEf#a x>~
¥ A EP DA L7 DNA &R & $3C
L 78412, 2nd Nested PCR (238 T,
300 bp @ 1 KO N> K3 a7z (1% 2-
3). —5 7T, GM ¥ ¥ 5 A % Innate™ event-
12> B R L7z DNA IR 2 8532 L7256
{2, 2nd Nested PCR (23T, #J300bp &
#1250bp D 2 KDV Rz E R (K
2-3). Jt4 @ pGBSS Mk DOESNIT THEHEIE
Wr R &2% 297 bp, GM ¥+ A € Innate™
event-1 {2 A L7= pGBSS HIKOESIXT
AEHAWEWT =28 254 bp & 297 bp TH Y,
LAM-PCR O#ERIT Z i —F L7z,

2. pGBSS TR D > —F v R T
I Z VX A EBIRGM Y HA
% Innate™ event-1 >S4 L7= DNA 1A’k
ZHIC LAM-PCR (2 CHYME S 417 FEEN
VRERRL, Ju—=2 T Ltk v—7
v AT EAT o T2, IR R T T A '
H D#) 300 bp DFIEWT 7 7 m— & v —
o AT LTCRER, BT TYY HAED
pGBSS 3 L Y GBSS i {n 1D —#f & I1FIFE—
L7z (3222, X2-4A-G). GM V¥ B A

98

< Innate™ event-1 7> 5 O # 300 bp D HEE KT
R 12 7 a—r &y —0 o ARNT LTERER,
8 7 1m— 1% pGBSS ¥ X TN GBSS Efx 1D
—H L, 271 —21F pGBSS B L UVEA L
7= phosphorylase L (PHL) i&fx+ D —#k &,
1 7 m—>0 pGBSS H L U A L 7=
asparagine synthetase (ASN) E{z 1D —#k &,
17 1—2 1% pGBSS O—if L 1EIF—F L=
(& 2-2, 2-4H-S). GM Y v H A E
Innate™ event-1 7> 5 D#J 250 bp o> Bl K F
87 m— R —r AT LTCRER, 4 7
12— % pGBSS 5 L OV A L7 ASN Efn
FO—H L, 427 1—20% pGBSS O L
FIEF—E L7z (5% 2-2, 2-4T-a1) .

(3) GMO Jiill & BHZE 2 BT~ 5 1B HINEE

NPBT 1E#) - @ O 7FEIRI

2017.1 HifE
1. K[E USDA : (1) Dupont Pioneer’

s waxy gene knockout corn

USDA approved on April 2016

B 0 7TCFR340 (2 D x|

Protection Act)IZi% 4 L7272,
(2) PPO knockout Mushroom to prevent

PPA (Plant

browning (Pennsylvania Univ) on April 2016
L : 7CFR340 |2 % -3 & . PPA (Plant
Protection Act)IZi% 4 L 72\ 728,

2. BN KGE L 72 b DIE AR, 77/ A
e (/& 72828 1B O GMO Bl 25 o
BROMC AT & AR E L, HEE, Ry AT =
—TUAZVT  TITAFT UL, T
72L. RAYIiZ ZKBS, BVL 7 ODM & 77
J BEREEIC L D/ S 7peiZE A GMO Biilsh
LR, BU OBAIEDHMA TH D
Directive 2001/18/EC |ZJE-5u 7= NPBT Hefif
DHEWHIZHONT, %< O GMO DB



HOHNE SNDDTIERWhEFbivT
WD, 7T AL BUERKMN GERHIETIZ 7
J DIREEAEY DM O TR A sk b T
BY ., ZOHEI 2018 F L SO T\ 5T
B, FHE T EU OER W iZ 22, &7
J LR TOBIEILDOZEFRL ODM 122\
T, 2015 4 EASAC (BRNEET 17 X —)
(X, HI TR <IRE (trait) X7 m &7 b
THIWT & L, — . AT =R A
I%. cisgenic apple ZBHE L CW\H AT &
1% GMO BRAt 2 15k L T 5 723, UK 72 L
DOEIZ GMO HIHIN & DB Z N FIRTH 5,
ERPICSZE LT O, & THEL XKL
LCHIrI Rz LDERTHLIERE, 7
J LTS E DN S TR R FEE T A ARICE
LB ERI%ETH D IO XK &b
RNE DT RE LT HHBEMEDOHTD
B ROHIEPRD TRE WV, D728, Hiffil
IOHW A ENTND, VAT aIa=)
—Va COEIEMNREIND,

3. F—=AKNFZVT s =a—T—F
FKiz=a2—Y—F 2 KD EPA IZ. ZFN and
TALEN-based GM pine (Crown Research
Institute Scion) z #ifil| 4k & L7223, High Court
IHIT 2 78 L C GMO &R

il 7 ARELIEROEARRTEE S
DAL & B 2 5 7250T OARHLOME S 7372
W28,

4. TR T v BRI KRBT
DIRAE L TWD 0 E D D OHIKr T 5 D3,
7 DHEREVE) T case-by-case THIHIT 5
5. ViRt o

AW HMIT R < T LWIBEZ R
LOIFEEOHGTH D728, NPBT |22
WTHHHAEME LTHEAEINLD, ODM T
H R

99

6. AA Y MREEAEDIL, R KT
CIERRKFICLDHARM R~ & A
(CRISPR) Z#fd, v/ m, =U K~ b~
M TS TS, BEIAREFIHL
e x A€ (FAL LTGM ¥ N a%dE
GM ¥ v A EHBARIZHEA LT GBSS #fn
T4 X, PEAE L7z siRNA [3JE GM R~
BATLCHRET 2 (BB ER) v ooT, &
J MREEA R L & B ICEN T O S
BRDBEKRINDTETH D,

FHEE OS] EOEAE GMO DEFKRE
—EFR (F2) [ZEHL],

D. B&
(DAZ ) —= 7ER%E (X Df)

GM 2 A DOBREIZEBWNT, HNETIEA
7)==V TREEZFEKRL TE LT, Rk
BRI DORIKT GM = A % Bk LT\ 5 Al
REMENE 2 BHH, RIE< GM 2 2 Z T
XHA7 V== TRAEIEORRN KD 5
TS, £ 2 TAMETIE, BFRHE &
NTWD GM a2 ATIEIRSIBASN TN D
P35S, TNOS, crylAb/Ac Z1ERyE L7z U 7
N ALPCRERAWIEAY U —=2 T
EORRT 24T o 72, ARATEIXRAF7 PCR
ZhaERds KL OVEMRE, 72 5 NS+ 72 e %
BLTCW. o, RS 2R+ 577
A~— Ta—7 3RO A S BT L
TW578, BREETEVWEBSZLND P
4)‘

LlEER) & LZBAFE, 3 —v v/ THE
MENTWND GM 2 X AT ) —= o Jads
ETHOOLRTWDHESN LRI L TH DA,
I —nr v 3D J5HEIE SYBR Green | % V7=
YT H A LPCR THDLDIZRL, AT



#EX TagMan 7 e —7 2 HW=U 72 A
LA PCR THDI=0, LU EWRERMD IR
END. FRERNICIE, v~V F T Ly s R
UT A AL PCR ~DORBENHIFFTE D,

(2) LAM-PCR Z W INIEE T o E— & —

a1 %28 2 CTLAM-PCR % Efid4 5 Z & T,
7 I EDOBEREROERASEDL ZENT
xhHLtEZOND.

E. f&im

(DWAZ ) —= JER%E (2 X Df)

D 5 JE R B D AT

NIEE T B — 4 —oF — I R —F —%
i L CRIs Sz GM 1B, ek =
7)==V 7HRAETIE GMO THDHZ L%
BT A LI THREETHS.
b DEE RIS D FIEO—D>Th D
LAM-PCR {EIZDWTC, AW TIL GM ¥
¥ A E Innate™ event-1 Z %I G 21T
572, GM ¥ % H A % Innate™ event-1 O
1EME 7 v & — X% —pGBSS I3t % 77E L T\
HESIN DI &b 1 ae—, EARSIH
KOBHNNR 2 a—FET D20, BFFT
Dipd b 3a—{FET 5. pGBSS DL
b T T4 ~—%ae L, LAM-PCR
L7k, M ST EIRED T 2
K ThHoT-. ZHUZ, Jex FEL T HES)
L AFSNHSRDOND 1 SOESI & O HElE
Wr i B3 IER ISV (Z424 297 bp, 296
bp) 7212, 7 A v — A FVERUKENE T
INHEGHECE RN ST THY,
— 7 AT ORER, TR FAET DRI L
—HT HES, EAI - PHL E{5fD—
e —ET HEAB L E A 7z ASN

HaH |z

v

BAGFO—H# & —E T DEIINHER S .

L EOFERD S, LAM-PCR IZNFEM:ECS %
b LTE BB T OF e 2 B —E A R
W BN TE D Z ez, AEO
EBRZTIX, 7/ L& OEREROERE
BAHITIEES RT3, MEED O E

100

TagMan a2 —7 %2 WU 74 A A
PCRIZEDGM a ARy ) —=v 7t
EORFZAT o 7. AL, BUERLE
TV D ATREMED 8 2 AK7KGR GM =1 A &4
HT D2 ERAMRBICR D LI END.

(2) LAM-PCR Z W= IN{EE T 0 E— & —
D 5 JE R NEL S D AT

GM ¥+ # A E Innate™ event-1 Z x4
LAM-PCR DGt 24T - 7ol 8, WIEMERL S
b LDENBEFOFHR = B — AR
HIZH DI TE D2 ENRENTZ. R
B, A7V —= Tkl & Ttk L f
TE SN RIEIZ W GRIEIIC GM SLFE % 45
ETHZENARRICARD EHIfIND.

(3) GMO il & BHFE 1 BE3 5 15 HUINEE
HEME (NPBT) @ EU O&EHAED
R EOBIRITEE > TRV, KRETM
HOEMEZLDHEIL, W< OO ERD
BEIZ USDA IZ L VW AGR ST 5, B
B, EROMTOEZFITKE ATl
D5,

(&% k]
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rasff- window /portal/
2) Kuribara, H. et al., J. AOAC Int., 85, 1077—
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3) Grohmann, L. et al., Accred. Qual. Assur., 20,
85-96 (2015).

4) JEAETIBAR, SR 0528 55 2 75 (2012).

5) Schmidt, M. et al., Nat. Methods, 4, 1051-
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6) Kluga, L. et al., Food Anal. Methods, 6, 361-
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1. FmSCFER
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Validation of a Simple Screening
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Maize using AACqg-based Multiplex
Real-time PCR. Anal. Chem., 88,
4285-4293.

Nakamura, K., Kondo, K., Akiyama,
H., T, A,
Katsumata, H., Takasaki, K., Futo, S.,
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Nishimaki-Mogami, T. (2016) Whole

analysis

@

Ishigaki, Noguchi,
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genome  sequence of
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papaya for development of a specific
detection method. Food Chemistry,

205, 272-279.
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(3) Nakamura, K., Kondo, K., Akiyama,
H., T, A,
Katsumata, H., Takasaki, K., Futo, S.,
Sakata, K., Fukuda, N., Mano, J., Kitta,
K., Tanaka, H, Akashi, R.
Nishimaki-Mogami, T. (2016)

Interlaboratory validation study of

Ishigaki, Noguchi,

and

real-time polymerase chain reaction
detection method for unauthorized
genetically modified papaya line
PRSV-YK. Data in Brief, 7, 1165-

1170.

2. PRFE

(1) BFORKrE RS WBEZT %, A
% EEDT ERE - mESES
Wl fe b (F&) w1, ik —Rk:
AT N Er o R ED
ff 1, &5 53 [Bl4E A B ik
DS, HAR 20164510 H

koS, AT B ORKEE SE 2
Tz, RN, BT, WBEE
e b (F&) st g —m: 727 UL
T3 REEA RO ONC $THE BB P %
HEVIZBHT SN Ba iz o v
A €3, F10, E12 &#t) O EniEba %
(56 1), &5 53 [ElaE# AL
WmaFe, H/4, 20164E10 A
WHZT 2, PAATE BFOFKEE A
Iz, I, JEHE—RK : ITS-RPB2
A W27 D F_X= 8 RSy
FH & hE R BRI DT, 53 Bl E
AL RN R 2, H 4k, 2016 4
10 A

EBRGY, THED ERESRE HAH
72, WHEZT X, B O PRAR,

(2)

3

(4)



6Y)

(6)

(7

(8

T — Rk
Amplification (LAMP) %% 7= %

Loop-Mediated Isothermal

3 2 7 OB HRNEORE, # 112 [A]
H Kﬁuufﬁé '?Thuﬁ/ﬁ::, PRI,
2016 4+ 10 H

B ORKHE hATASE B Z Tk, A
95 g7, BRI
MaHNSE fe b (FE&) 1, ok —pk:
WG TR 2 b v o O 5 ki
HIEOBAFE (i), 25 112 [BlH AR

(SRt

B R S, AR, 2016 4F 10
A
mES TS KEEH, fER =5

%, B OMEE RS EB%*EJZ, T
B, EEHME— MBS B (s
Wz A FRHE D23 O A L@ N
PEBLF DO RRET, 2016 4EE AOAC H At
7 a CEIRRE, B, 2016 4R 7 J
RS A, WA, AR, AR
%, B Ok TR, FERT, OB
W7 AR, EEHE—, W Bisr
¥z N EE Yy MIR162 ORI
Eﬁﬁﬁﬂifﬁ%u%z@%ﬁ%ﬁis;zﬁm%éﬁ%
78, 2016 4% AOAC H A 7 v a V4
WRE, WA, 2016 47 A

FLERE— VAR, BRI A
R E—, I e, PeREESE FrmE
th, FEARVE—, AN, B ORKEE SR
NG TR EEAES MEHETNSE:
U7 v A 2 PCR % 7= DNA Wi
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(10)

{LIREE O BFE & VERERTAN, 2016 425
AOAC HAY® 7 ¥ a VAFRR KRS, B,
2016 4= 7 H

EEGESR , #ROY, EEIGE

AR, B RKHE IR AR B b (F
&) Fnf, HEHE—, WHETZE : LAMP
% W Te MR AP S R
ZAFTARBIOPNTERITDRT Y
— = JIEMRAERRE, BARMG
b5 8622 BifRE - RS, &
1, 2016 4F 6 H

ks R IS AEh S
BF ORKIE BSOS, i — A AR
WHZ$z, SEOZh, HEFME— i
HFJE HbH AR &b (%)

T REMRBEDOELG TSN
NRA VRN T =27 ) Ay —o =
vV T ERISHOBREHZOWT, H
AREMEF S 5 22 [BRE  FRK
A, 2016 4F 6 H

AN
=

H. ZnEIREEME D HRE - BRI
1. Fririus

L

sfy‘"

M
3

3. Fofth



72 1-1 GM = AR EEARLY] (B35 ik 6) & hA)

P35S

TNOS

CrylAb/Ac

Kefeng-6 v
llyou Kefeng-6 (hybrid line) 4
Huahui 1

Bt63

KMD1 (Kemingdao)

LLRice 601

LLRice 62

Event T103-10 (Xa21-IR72)
Event 11586 (Golden Rice)
GM II-Youming 86

Bt aizawai 7-29 4
Bt Xiushui 11

Minghui 63a

GM Minghui 63b

IR72; Minghui 63c

GM Minghui 86a

Eyi 105; Ewan 5 v
Xiushui 11; Chunjiang 11
Jijing81; Jijing 88; Tong 887 v
Minghui86b

Minghui63d, Zhenshan97A, MaxieA

Zhuxian B

Eyil05, Ewan5

Zhongua91l(a)

Zhongua91(b)

Xiushuil10

NS SN SN SN

\

v

NSNS NS

v

v
4

# 12 AMEETHW -9 ~v— - FTu—7

name sequence (5'-3") amplicon size (bp) reference
PLD
PLD3959F GCTTAGGGAACAGGGAAGTAAAGTT 80 4)
PLD4038R CTTAGCATAGTCTGTGCCATCCA
PLD-PB FAM-TGAGTATGAACCTGCAGGTCGC-BHQ1
P35S
P35S 1-5°  ATTGATGTGATATCTCCACTGACGT 101 2)
P35S 1-3' CCTCTCCAAATGAAATGAACTTCCT
P35S-TagB FAM-CCCACTATCCTTCGCAAGACCCTTCCT-BHQ1
TNOS
NOS ter 2-5° GTCTTGCGATGATTATCATATAATTTCTG 151 2)
NOS ter 2-3' CGCTATATTTTGTTTTCTATCGCGT
NOS-TagB FAM-AGATGGGTTTTTATGATTAGAGTCCCGCAA-BHQ1
crylAb/Ac
Bt-F1(mod) GAGGAAATGCGTATTCAATTCAAC 74 3)
Bt-R TTCTGGACTGCGAACAATGG
Bt-P FAM-ACATGAACAGCGCCTTGACCACAGC-BHQ1
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#1-3

GM 2 A X7 ) —=2 7 REEORBHHRA (LOD)

target

PLD P35S

TNOS

crylAb/Ac

copy 95
number '

5 10 20 25 5 10 20

25

5 10

20

25 5 10

20

positive 14
[total 121

positive

66.7
rate

19 21 21 12 18 21 21
121 121 121 121 21 121 21

90.5 100 100 57.1 85.7 100 100

9
121

42.9

19 21

121 121

90.5 100

21
21

100

10 20 21
121 21 21

47.6 95.2 100

21
121

100

LOD

4 v

v

v

A

PLD

P35S

TNOS

cry1Ab/Ac

X 1-1

U7 )% A2 PCR

PLD3959F
T

[GCTTAGGGAACAGGGAAGTAAAGTT

PLD-PB

TGAGTATGAACCTG

PLD4038R

CAGGTCGC(C

WB)
CTTTGGATGGCACAGACTATGCTAAGATTGATGTGA

P35S 1-5'

Py
TATCTCCACTGACGTAAGGGATGACGCACAAT

GCAAGACCCTTCCT]

P35S-TagB

CCCACTATCCTTC

P35S 1-3'

(F
CATGTAATAATTAACAT GTAATGCATGACGTTATTTATGEGATGG

NOS-TagB

GTTTTTATGATTAGAGTCCCGCAAIT TATACATTTAATECGCGATA

NOS ter 2-3'

Bt-F1(mod)

nB
TATATA%;IAAGTTCATTTCATTTGGAGAG

NOS ter 2-5'

GEGTCTTGCGATGATTAT CATATAATTT(%TTGAATTACGT TAAG

GAAAACAAAATATAGC
Bt-P

GGAAATGCGTATTCAATTCAA

Bt-R

ACA

2

Eco0109I

PLD, P35S, TNOS, cry1Ab/Ac

TGAACAGCGCCTTGACCACAGCThTCI:CATTGTTCGCAGTCCAGA

GM a Az ha— L7523 ROA ¥ — MEd] (A) BLXOERE (B)

W T oA ~—%

BHQ1. AmpR, ampicillin resistance gene. Ori, origin of replication.
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35

30

25

20

35

30

25

20

E =92.6%
R2=0.9997
10 100 1000 10000 100000 1000000
copy number
E=92.5%
R?=10.9999
10 100 1000 10000 100000 1000000

copy number

1-2

35

30

25

20

35

30

25

20

TNOS, (D) crylAb/Ac F)&2D 7 v~ R, E, PCR%h%.
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E=92.3%
R?=0.9993
10 100 1000 10000 100000 1000000
copy number
E = 96.6%
R?=0.9998
10 100 1000 10000 100000 1000000

copy number

GM 2 2 A7 ) —=> JRA&VED PCR #h3#
FEHRIC 7T 2 2 F DNA O 2 B3 D540, #lilic Cofia~ 1~ ~ L7=. (A)PLD, (B)P35S, (C)




# 21 LAM-PCRIZEA LT T4 ~—
name Sequence (5'-3)
pGbss-Rev2 CATGCATGTTTCCCTACATTCTATTATG
1st nest pGhss-Rev2  TGAATCGTGTTATGGTGTATAAACGTTG
2nd nest pGhss-Rev2 ATTCTGATTTTGATTCTCTTGCCTACTG
LCI GACCCGGGAGATCTGAATTC
LCll AGTGGCACAGCAGTTAGG

CGTGATGTGTGGTCTACAARRAGGGGAATCTACCAAGCTACAGATGAACARRAACAARACAGARATTGATTTCTGAGAAGAAG

2nd nest pGbss-Rev2
AAGAAGAAGAGGAAGCATTCACATTTATCACCGATTACAGTAGGGTCAAATTICAGTAGGCAAGAGAATCAAAATCAGAATAGATGAGATGAGATATGARA

1st nest pGbss-Rev2 Q pGbss-Rev2
E&iFGTTTATACACCATAACACGATﬂQﬂTAATAGAATGTAGGGAAACATGCATdAAATCAGAAATAATTGGAGGAGATGAGTAAAAGTTACCACTTGTTG
T

AGCTGTGTGAGTGAGTGAGTGTGAGAATGAGGAGGTGCCTGCCTTATTTGTAGCAGGTTTCAGTGACACGTGTCAAGAGAATAGCGGGTGGCTATCCCTT

AGCGGAAGGCAACTGTGGACACTGTATTATAGGGAAATGCTCATCGACAGTATTATGGGCCCTCTCTTTGTTGATTCACGGCTGGACTTCAACTTGGGCC
TTGCAATGGGCCCCTCCGGTTCTGTCTCCTAGTATCTARAAAACTGAACCAACTCCCTCCTACCGCTACCACTTGACATTCCTATGTCTCGTGTTAATTA
ARATATTATTATAGTAATARAAGATAATATCTAATGTACTGGTACTGGTCCCTCCACTAGAATTTTGTTGCATTTTTTAGTATTAAGATTGAGATGCATG
GTTC

1

GTGATGTGTGGTCTACAAAAAGGGGAATCTACCAAGCTACAGATGAACAAAARCARAACAGARATTGATTTCTGAGAAGAAG

2nd nest pGbss-Rev2
AAGARGRAGAGGAAGCATTCACATTTATCACCGATTACAGTAGGGTCARAT AGTAGGCAAGAGAATCAAAATCAGAAﬂAGATGAGATGAGATATGAAA

1st nest pGbss-Rev2 @ pGbss-Rev2
E&iFGTTTATACACCATAACACGATﬂgATAATHGAATGTAGGGAAACATGCATQAAATCAGAARTRATTGGHGGAGATGAGTAAAAGTTACCACTTGTTG
I

AGCTGTGTGAGTGAGTGAGTGTGAGAATGAGGAGGTGCCTGCCTTATTTGTAGCAGGTTTCAGTGACACGTGTCAAGAGAATAGCGGGTGGCTATCCCTT

AGCGGAAGGCAACTGTGGACACTGTATTATAGGGAAATGCTCATCGACAGTATTATGGGCCCTCTCTTTGTTGATTCACGGCTGGACTTCAACTTGGGCC
TTGCAATGGGCCCCTCCGGTTCTGTCTCCTAGTATCTAAAARACTGAACCAACTCCCTCCTACCGCTACCACTTGACATTCCTATGTCTCGTGTTAATTA
AARTATTATTGACATTCCTATGTCTCGTTTATAGTAATAARAGATARTATCTAATGTACTGGTACTGGTCCCTCCACTAGAATTTTGTTGCATTTTTTAG
TATTAAGATTGAGATGCATGGTTC

2-1 LAM-PCR gkt f 532 0> DNA Bl51|
(A) GM ¥ 77 A E Innate™ event-1 (Z3E A SN 728 5+ &~ F @ pGBSS-ASN &4, (B) GM ¢
74 € Innate™ event-1 |ZE A S B s - H & v b O pGBSS-PHL JELELS. (C)Y v H A EIZ L4 fF1E
3% pGBSS-GBSS JELELA. BFESI, pGBSS. JKFESI, KBl T. KEIRy 7 A, 7I4~—IZH
WZER]. Ry 7 A, Msel %A K. B, biotin [EARALE.
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[[TAA}

GTGATGTGTGGTCTACAAAAAGGGGAATCTACCAAGCTACAGATGAACAAAAACAAAACAGAAATTGATTTCTGAGAAGAAG

2nd nest pGbss-Rev2
AAGAAGAAGA(—:(—:AAGCA'L"1'(_:ACA’l"1"1'A'L‘CACCGA'1"1'ACAGTA(—:(—:GTCAAA'l"Lt;AG'1'AGGCAAGAGAA'L'CAAAA'L'CAGAA'1|A('—:A'L'GAGA'J'GAGATA‘L‘(—:AAA

1st nest pGbss-Rev2 Q pGbss-Rev2
[%CGTTTAT ACACCATAACACGATTICHTAATAGAATGTAGGGAAACATGCAT(ARAT CAGAARTAATTGGAGGAGATGAGTARRAGTTACCACTTGTTG
~J

AGCTGTGTGAGTGAGTGAGTGTGAGAATGAGGAGGTGCCTGCCTTATTTGTAGCAGGTTTCAGTGACACGTGTCAAGAGAATAGCGGGTGGCTATCCCTT
AGCGGAAGGCAACTGTGGACACTGTATTATAGGGAAATGCTCATCGACAGTATTATGGGCCCTCTCTTTGTTGATTCACGGCTGGACTTCAACTTGGGCC
TTGCAATGGGCCCCTCCGGTTCTGTCTCCTAGTATCTAAAARACTAAACCAACTCCCTCCTACCGCTACCACTTGACATTCCTATGTCTCGTGTTAATTA
ARATATTATTATA

2-1 LAM-PCR g Wr i 53220 DNA B4 (e <)

Msel
\’ <— <

A —-> 254 bp

Msel
B Y — <

- 296 bp
Msel
\ «— <«
c —>
297 bp

2-2  LAM-PCR W7 /i 0
(A) GM ¥ % 77 A & Innate™ event-1 {23 A SN2 BIn 1%~ D pGBSS-ASN JHiZE]. (B) GM ¥ v
774 % Innate™ event-1 ([ZE A S 2R T F & > b pGBSS-PHL JELELS. (C)Y v A EIZIL 4 1F71E
9% pGBSS-GBSS J&HiLfLS]. BAR w7 A, pGBSS. KA v 7 R, FBIET. KAy IR, Vo h—htk
v b BRHL T AESIRFERE T T A ~— (B 5 pGhss-Rev2, 1st nest pGbss-Rev2, 2nd nest pGhss-Rev2) .
WRREN, THET2—RROT T A4 ~— (£Eir6 LCI, LCI).

107



s
s
25

(bp)

2-3  2nd Nested PCR 3l i > 7 A7 = — R Bk BT
e 2 2 % 7 A & DNA 2> HEIIE S 17241 300 bp D3 K (D), GM ¥+ A < Innate™ event-1
DNA 7 B H8lE S 71728 300 bp D3 K (@) BLUKI 250bp DN K (@) 1o\ Trmr—=v7
L, ¥ A atTo 7.

A B
Query: nGM clone No.1 Query: nGM clone No.2
Sbject: S.tuberosum GBSS gene (ID: X83220) Sbject: S.tuberosum GBSS gene (ID: X83220)
Query 1 _-.-..-..-.cl'cl'_-l‘.'_' TG _'::_-I‘.cl:':'.'.-.::.-.:I;-:'_-I‘.':"::: T _'cl'cl":'cl:?,:: 'cl:'l:' TG :"‘ ARGE :-:'c” T _-::cl:':' 60 Query 1 TIII 'TTT- II'I“I- AT ::rI:T-:-:'-:"-::.-._rI:T:'-:-- T'I“- '“,'“II'I“'I“- TGA ;'TT:I:-:-
940 TAAACC, \ SAGTCAGAGTAT CCTGA CCTATCTGTGACAR TTGA 3T 1881 Sbjct 1340 TALF TGT AGH TT AGT T ACAP T

61 GTCTA

GGETTC
(NNR]

Query: nGM clone No.3 Query: nGM clone No.4
Sbject: S.tuberosum waxy gene for starch synthase Sbject: S.tuberosum waxy gene for starch synthase
(clone G1WxSt, ID: X52416) (clone G1WxSt, ID: X52416)

Query 1 TAARCCATTGTGAGTL ATGGTTCCTGAGTCCTATCTGTGACAAGGTTGATTTGGT 60 Query 1 TAAACCATTGTGAGTCAGACTATS TT

TTGTGAGTCAGA SGTTCCTGAGTCCTATCTGTGE AGGTTG.
e e (AR} I [RRRRRERER] I

1 1

TTGA ST sbiet 1191

TGGTGTGAAGCTGTGATGCTTGCCATGTG 1
e 1

AAGCTGTGATGCTTGCCATGTG 120
(RRRRRRRRE}

bic 31
Que 1
3] 1071

2-4  2nd Nested PCR G D> —r o ZAENTHRER & 7 T A A > MFENTHRE R
(A-G) FEHL X > T A 5 DF) 300 bp DIFIENT 7 7 v —  OfEMTHRER. (H-S)GM ¥ % I A &
Innate™ event-1 7> 5 ) 300 bp OIEHEWT - 12 7 1 — > OfEFTFER. (T-a) GM ¥+ 1 £ Innate™
event-1 7> & OF) 250 bp OIEIEET T 8 7 v — L OFENTFER. BFES], Query Bldl. F5-Hl4, pGBSS.
HRFECS], GBSS fs 1. #kTHLs, PHL & 1. #BFHES, ASN E{& 1
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Query: nGM clone No.5
Sbject: S.tuberosum waxy gene for starch synthase

F

Query: nGM clone No.6
Sbject: S.tuberosum GBSS gene (ID: X83220)

(clone G1WxSt, ID: X52416) Query 5 ARGCT-TGATGCTTECCATETGAT GTETEETC TACARRARGEEGAATCTACCARGCTACA 63
Query 1 TARRCCATTGTGAGT CAGASTATGETTCCTGAGTCCTATCTETGECARGETTGATTTEGT 60 . gy
PECEECECEECEEEE R R R EEE T TEEEEEE T Sbjer 1842 o TETEATETETCETCTACAAARAGEEEANTCTACERRGETACR 176
Sbict 11891 TARACCAT AGTCAGASTATGSTTCCTGASTCCTATC TS TGACAAGSTTGATTTGET 1132
Query &4 GATGAACAARAACARAACAGARAT TGATTTCT GAG G Gh-—— 120
Query 61 GTCTAGTGAAGTTTGGC T TCTTGACACARAGT GGTGTGAAGCTGTGATGCTTGCCATGTG 120 TR e e e e v reeenn
I “”””””””“”””“”””“” DL EEELEEEITEEET Sbiet 1782 GATGAACARARACARARCAGAAATTGATTTCTGAGAAGAAGAAGAAGARGAGGARGCATT 1723
skjet 1131 GTGH 072
Query 121  CACATTTATCACCGATTACAGTAGGGTCAARTTCAGTAGGCAAGAGAATCAARATCAGAA 180
Query 121 ATGTGTGGTCTACAAAAAGGGGAATCTACCAAGCTACAGATGAACARARACAAAACAGAA 180 EEEEEEE TR e e e e e e
FEREREETEEEE R LR Rl Sejet 1722 CAG MICRECOMTIACAGTAGERICARATTCAGTAGOCARGACRATCARARTCRGAR - 1663
Sbjet 1071  ATGTGTGGTCTACAAARRGGGGAATCTACCAAGCTACAGATGAACARARACAMARCAGAA 1012
Query 181 T 181
Query 181 ATTGATTTICT AGCATTCACATTTATTACCGATTACAGT 240
ey Shjor 1662 T 1662
Skjct 1011  ATTGATTTCTGAGAAGA AGCATTCACATT ACCGATTACRGT 952
Query 241 AGGCAAGAGRATCAMAATCAGARAT 264
FEREREETRERERER it
Sbjct 951 AGGCAMGAGRATCAARATCAGAAT 928
Query: nGM clone No.7
Sbject: S.tuberosum waxy gene for starch synthase
(clone G28WxSt, ID: X52417)
Query L TARARCCATTGTGAGTCAGAGTATGGTTCCTGAGTCCTATCTGTGACARGSTTGATTT &0
[ARRNRNN] LRy
Sbjet 1322 T NG 1263
Cuery 61 GTCTAGTGARGTTTGGCTTCTTGACACAAAGT GETGTGAAGCTETGATGCTTGCCATETG 120
|||||||||||||I||||||II||||||II||||||III||||||||||||II||||||I
Sbjct 1262 « ley FGACAL, TGAAG - T
Query 121 ATGTIGTGGTCTACARAARGGGGAATCTACCAGAGARTARGCTACAGATGAACAARRACAA 1BO
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 1202 ATGIGTGGTCTAC, TACCAGAGAATAAGCTACACATGARCARRARCAN 1143
Query 181 AACAGAAATTGATTTCTGAGAAGAAGRAGAAGAGGARGCATTCACATTTATTACCGATTA 240
L N RN
Skject 1142  ARCAGAAATTGATTTCTGAGAAGAAGAAGAAGAGSAAGCATTCACATTTATTACCGATITA 1083
Query 241  CAGTAGGCARGAGAATCAARATCAGRAT 268
FECRRRELEREERE R R
Sbjot 1082 CAGTAGGCAAGAGAATCAAMAATCAGAAT 1055
Query: GM(300 bp) clone No.1 Query: GM(300 bp) clone No.2
Sbject: pGBSS-PHL Sbject: pGBSS-PHL
Query 1 TAATTCCTGTGTGTGAATCAATAAT TGACTTCTCCAATCTTCATCAATARRATAATTCAC 60 Query 1 TRATTCCTGTGTETGAATCAATART TGACTTCTCCAATCTTCATCAATARARTAATTCAC 60
R Ry CULECEC LR EE R TR
Sbjc]: 1 AATTCCT STGT TAA GACTTCTCCAATCTTCATCAATARRATAA CAC 60 Sbjc]: 1 AATT TCAATAA CCAA CATCAATARAATAATTCH &0
Query 61  ARTCCTCACTCTCTTATCACTCTCATTCGARAAGCTAGATTTGCATAGAGAGCACCSTGA 120 Query 61  AATCCTCACTCTCTTATCACTCTCATTC TAGATTTGCATAGAGRGCACCGTGA 120
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII teerenrnrererrnenenreenrnenenenenn I|IIIIIIIIIIIIII||IIIII|
skjecr 61 v "y X ICACCGTGA 120 Sbiet 61 A CTCACT TCT 3 JCGTGA 120
Query 121 TGTGIGGTCTACARARAGGGGAATCTACCARGU TACAGAT GAACARARACARARCAGAAR 180 Query 121 TGTGTGGTCTACARARAGGGEAATC TACCAAGE TACAGATGAACARRRACARARCAGARA 160
R N NN NN RN NRNRR NNy NN RN N NN RN N NN NN NN NANANA AT
Skjet 121  TGTGTGGTCTACAAAAAGGGGAATCTACCARGC TACAGATGARCAAARR ARRACAGRRA 1ED Skjct 121 TGTGTGGTCTACAARAR GARTCTACCAAGCTACAGATGAATARARACRARACAGRAA 1BD
Query 181 TTGATTTCTGAGAAGAAGAR AGA ATTCACATTTATCACCGATTACAGTA 240 Query 181 TTGA TGAGAAGARGAAGANGAAGAGEARGCATTCACATTTATCACCGATTACAGTA 240
PEERERER TR R e e b e b e b bl TERRERE e e
Sbjct 181  TTGATTTCTGAGAAGAAGARGAAGARGAGGAAGCATTCACATTTATCACCGATTACAGTA 240 Sbict 181 TTGATTTCTGAGAAGAAGAAGAAGAAGAGGARGCATTCACATTTATCACCGATTACAGTA 240
Query 241 GGGTCAAATTCAGTAGGCARGAGAATCRAMATCAGRAT 278 Query 241 GGGTCAAATTCAGTAGGCARGAGAATCAAAATCAGAAT 278
RN RN NN RN R RN RN R RN R RN TERLRERE R e enenenenent
Skject 241 GOGTCAAATTCAGTAGGCAAGAGAATCAAMAATCAGRAT 278 Skjct 241 GGGTCAAATTCAGTAGGCAAGAGAATCAARATCAGAAT 278
Query: GM(300 bp) clone No.3 Query: GM(300 bp) clone No.4
Shject: pGBSS-ASN Sbject: S.tuberosum GBSS gene (ID: X83220)
Query 1 TRAGAGCAARCARGGE TACATCCGCGTEGEGCT TAGANGC TAGAGTACCATITCTGGATA 60 Query 1 TAAACCATTGTGAGTCAGRGTATGGTTCCTGAGTCCTATCTGTGACAAGGTTGATTTGET 60
PERERRER TR R e e bbb vl |||||||||||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
sbj 1 TARGRGCAARCARGGE TACATCCGCGTEGEGCT TAGAMGCTAGAGTACCATITCTGGATA 60 Sbjct 1840 T ATCTGTGACAAG ATTTGET 1881
Query &1 ARGAGTTCGAATTCGTGATGTGTGGTCTAL. AR TCTACCAAGCTACAGATGA 120 Query 61 GTCTAGTGAAGT TTEGCTTC T TEACACARAGTGOTETEARAGCTGTEATGCTTEOCATETS 120
Ty PCEELEEE
Sbjct 61 TC (GTGATGTGTGGTCTACAAAARGGGGARTCTACCARGCTACAGATGA 120 Sbjct 1880 GTCT TGE GCTGTGATGCT TGTG 1821
Query 121 ACARAAACARRACAGAAATTGATTICT AR A ARGCATTCACAT 180 Query 121  ATGTGTGGTCTACAAARAGGGGARTCTACCARGCTACAGATGAACAAAAACAARACAGAR 180
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII (RN RN RN RN RN RN RN RN RN RN RN RN R RN R RN RN R R RRN R
Sbict 121 ACARARACARARCAGAARTTGATTTCTGAGAAGAAGARGAAGAAGAGE SCATTCACAT 180 Sbict 1820 ATG TCTACARARAGGEGAATCTACCAAGCTACAGATGAACARARACARAACAGAA 1761
Query 181 TTATCACCGATTACAGTAGGSTCARATTCAGTAGGCAAGAGAATCARAATCAGAAT 236 Query 181 ATTGATITCTGATAATAATAATAA0A8TAGGAAGCATTCACATTTATCACCGATTACAGT 240
IIIII|||IIIII|||IIII||||IIII||||IIII||||III|IIII|||||||| FEREERERRErere e rerrennereerrerreneernrn
Sbjct 181 TTATCACCGATT TCAGAAT 236 Sbict 1760 ATTGATTTCTGAGAAGAAGAAGARGARGAGEAAGCATTCACATTTATCACCGATTACAST 1701
Query 241 AGGGTCAAATTCAGTAGGCAAGAGAATCARAATCAGRAT 278
RN RN RN R AR RN R RNR Y]
Skbjet 1700 AGGGTCAAATTCAGTAGGCAAGAGAATCAAARTCAGAAT 1662
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Query: GM(300 bp) clone No.5 Query: GM(300 bp) clone No.6
Shject: S.tuberosum GBSS gene (ID: X83220) Sbject: S.tuberosum GBSS gene (ID: X83220)

Query 1 TAARCCATTGTGAGTCAGASTATESTTCCTGAGTCCTATC TGTEACARGSTTGATTTEST 60 Query 1 TAMCCATTGTGAGT CAGAGTATGGTT GAGTCCTATCTGTGACAAGGCTGATTTORET 60
IIII|||IIIII|||IIII||||IIII||||IIII||||III|IIIIIII||||IIII|| e I (AR RRRRRRRE] I
Sbjct 1940 TCCTGM G, G 188l Sbijct 1340
Query &1 GTCTAGTGARGTTTGGCTTCTTGACACARMGT GGTGTGAAGCTGTGATGCTTGCCATGTG 120 Query &1 GTCTAGTGARGTTTGGCTTCT TGACACAARGT GGTGTGARGCTGTGATGCTTGCCATGTG 120
FERRRRRTRR R e e e ennnennnrennni (AN} e (NN (RN} [N [RRRERRRNRNN] (RN}
sbjct 1880 G. TTG. T TGAAG 1821 Sbjct 1880 CTT: AGT CCATGTG 1821
Query 121 ATGTGTGGTCTACAAAAAGGGGAATCTACCAAGCTACAGATGAACAAAAACAAAACAGAA 180 Query 121 ATGT GTCTACAAAAAG! TCTACCAAGCTACAGATGAACAARAACAAAACAGAA 180
PR R e e e e e e et e e ereerreeent (RRN} I (RRRRRRRE)
Shjct 1820 ATGTGTGGTCTACAAARAGGGGAATCTACCAAGCTACAGATGAACARARAACAAMACAGAA 1781 Sbjct 1820 ATG GTCTACAARAAGHGE C > TGAACARRAACAAAACAGAR 178
Query 181 ATTGATTTCTGagaAgAAgAA0A8gaagaGGARGCATTCACAT TTATCACCGATTACAGT 240 Query 181 AGCATTCACATTTATCA ATTACAGT 240
FERRRRRTRR R e e e ennnennnrennni
Sbjecr 1760 ‘GATTT AGAAGAAGAAGAAGAAGAGGAAGCATTCACATT CACCGATTACAGT 1701 Shiect 1760
Query 241 AGGGTCAAATTCAGTAGGCANGAGAATCAMATCAGAAT 279 Query 241 279
FORRRRR TR R e et eeenen
Shject 1700 AGGGTCAAATTCAGTAGGCAAGAGAATCAMAATCAGAAT 1662 Sbjet 1700 1662
Query: GM(300 bp) clone No.7 Query: GM(300 bp) clone No.8
Shject: S.tuberosum waxy gene for starch synthase Shject: S.tuberosum waxy gene for starch synthase
(clone G1WxSt, ID: X52416) (clone G1WxSt, ID: X52416)
Query 1 TARACCAT GAGTCAGAGTATGGTTCCTGAGTCCTATC TGTGACAAGSTTGAT TTGGT 60 Query 1 TAAACCATTGTGAGTCAGAGTATGGTTCCTGAGTCCTATTTGTGACAAGGTTGATTTGGT &0
||||III|||||III||||IIII||||IIII||||IIII|||I|||||||I||||||||| Lrererererrrrrrererererererrerenererenn IIIIIIIIIIIIIIIIIIII
Sbjct 1191 . = G GGTTCCTGA CTATCT TTGATTTGGT 1132 Shiet 1191 T TTG' 3G AGT ] 1132
Query 61 GTCTAGTGAAGTTTGG TTGACACAAAGTGGTGTGAAGCTGTGATGCTTGCCATSTG 120 Query 61 GTTTAGTGAAGTTTGGCTTCTTGACACAAAGTGETGTGAAGCTGTGATGCTTGCCATETE 120
IIII|||IIIII|||IIII||||IIII||||IIII||||III|IIIIIII|||||||||| I IIII||||IIII||||IIIII|||IIIII||IIIIII||I|||||||IIIII||III
Sbjct 1131 GTGTG SCTTGCCATGTG 1072 Sbjet 1131 @ TGAAGT ] ACA, TG TGTG 1072
Query 121 ACCAAGCTACAGATGAACARARACARAACAGAA 180 Query 121 ATGTGTGGTTTACARAAAGGGGARTCTACCARGATACAGATGAACRAAAACAARACAGAR 180
FORRREE TR e e e e ety FERRERTEE PR r e e e rrrnr vvrrenrrerrerrrerrereneen
Sbjet 1071 ATGTIGTGGTCTACARARAGGGGAARTCTACCAAGCTACAGATGAACARRARACARAACAGAR 1012 Sbjct 1071 ATGTGTGGTCTACAAAAAGGGGAATCTACCARGCTACAGATGAACAAAAACARAACAGAA 1012
Query 181 ATTGATTTCT ATTCACATTTATCACCGATTACAGT 240 Query 181 ATTGATTTCTGagaagaagaagaagaagaGGAAGCATTCACATTTATCACCGATTACAGT 240
POV ER R e e e e e e b e e erenreenny (RRRRRRE R RN NN RN RN R R RN AR RN RNNNRRRRRRRERRRRR
Sbjot 1011 ATTGATT TCTGAGAAGAAGAAGARGAAGAGGAAGCATTCACAT TTATCACCGATTACAGT 952 Sbjct 1011 ATTGATTTCTGAGAAGAAGAAGAAGAAGRAGGAAGCATTCACATTTATCACCGATTACAGT 952
Query 241 AGGCAAGAGARATCAAAATCAGAAT 264 Query 241 AGGCAAGAGAATCAAAATCAGAAT 264
FORRRER TRt (RN RN RRRRRRRRRRE]
skjer 951 azge Sbjct 981 AGGCAAGAGAATCAAAATCAGAAT 924
Query: GM(300 bp) clone No.9 Query: GM(300 bp) clone No.10
Sbject: S.tuberosum GBSS gene (ID: X83220) Sbject: S.tuberosum GBSS gene (ID: X83220)
Query 1 TARRCCATTGTGAGTCAGAGTATGGTTCCTGAGTCCTATCTGTGACAAGSTTGATTTGGT 60 Query 1 TARACCATTGTGAGTCAGAL TGGTT TGAGTCCTATCTGTGACAAGGTTGATTTGGT 60
IIII|||IIIII|||IIII||||IIII||||IIII||||III|IIIIIII||||IIII|| 1] RR R BRI (AR RRRRRRRRRN] [RRRARI
Sbjct 1940 TAARARCCS TCCT CTATC T 1881 Sbjet 1940
Query 61 TAGT GAAGTTTGGCTTCTTGACACAAAGTGSTOTGAAGSTGTEGATGSTTGCCATSTG 120 Query 61 GTCTAGTGAAGTTTGGCTTCTTGACAL, GTGGTGTGAAGCTGTGATGCTTGCCATGTG 120
||||IIII||||III||||IIIII|||IIIII|||IIIII||IIII||||IIIII|||II e IIII IIII (RN} [N [RRRERRRNRNE] (RN}
Sbjet 1BBD C TAGTGAAG 3 1821 Sbject 18BO ATGH CATGTG 1821
Query 121 ATGIGTGGICTACAAARAGGGGAATCTACCAAGCTACAGATGAACARARACARARCAGAA 180 Query 121 GTLTACMAGSGGAAT._'IRCCAAUC (CAGATGAACARAAACAARACAGAA 180
PR R e e et e e et e ereereeent IRRR (AR RRRRRRRRRN]
Sbjct 1820 ATGIGTGGTCTACAMARAGGGGAATCTACCAAGCTACAGATGAACAAAARCARAACAGAR 1761 Sbject 1820 ATGTGTGGTCTA AGATGAACARRAACA 1761
Query 181 ATTGATTTCTGagaagaagaagaagaagaGGAAGCATTCACATTTATCACCGATTACAGT 240 Query 181 ATTGATTTCT AAGAAGAAGA A AGCATTCACATTTATCA ATTACAGT 237
FERRRRRTER R et nnnni e e e [N [N [RRRERRRNRNE] (RN}
Sbjer 1760 GATT TCTGAGAAGAAGAAGAAGAAGAGGAAGCATTCACAT TTATCACCGATTACAGT 1701 Shiet 1760 T CAGT 1701
Query 241 AGGGTCAAATTCAGTAGOCAAGAGAATCAAMATCAGAAT 279 Query 238 276
FORRRRE TR R e e enenen I
Skjet 1700 AGGGTCAAATTCAGTAGGCAAGAGAATCAAAATCAGAAT 1662 Shict 1700 AGGGTCAAATTCAG RGGCMM.,M'ICMTCA-" 1662
Query: GM(300 bp) clone No.11 Query: GM(300 bp) clone No.12
Shject: S.tuberosum waxy gene for starch synthase Sbject: Solanum tuberosum granule bound starch synthase gene,
(clone G1WxSt, ID: X52416) promoter region and 5 UTR (ID: HM363755)
Query 1 TRARCCATTGTGAGTCAGAGTATGGTICCTGAGTCCTATCTGTGACARGGTTGATTTGET 60 Query 4 AACCGAGA=-AGGAATGAGGATATGAACGAACATACCT TACGAATGAGAAGAAGARGAAGR 62
||||III|||||III||||IIII||||IIII||||IIII|||I|||||||IIII||||II L T T T e A 0 I A I B R R BN | [ e RN RN RN}
Sbjct 1191 'CAT GAGTC TATGGTTCCTGA 'CTA G 3G 1132 Sbict 653 AAGCTACAGATGAACARAAACA-AAACAGARATTGATTICTGAGAAGAAGAAGRAGAAGR 535
Query &1 GTCTAGTGARGTTTGECTTCTTGACACARAGT GETGTGAAGCTGTGATGCTTGCOCATETG 120 Query 63 GEAAGCATTCACATTTATCACCGATTACAGTAGGGTCAAATTCAGTAGGCAAGAGAATCA 122
IIII|||IIIII|||IIII||||IIII||||IIII||||III|IIIIIII|||||||||| [RRERRR R RN RN RN R R RN R RN ARRRRRRRERR R
Sbjct G TAGTG TT TTGAC AAAG GTGAAG TTGCCATGTG 1072 Sbjct 594 GGAAGCATTCAM TCACCGATTACAGTAGGGTCAAATTCAGTAGGCAAGAGAATCA 535
Query 121 ATGTGTGGTCTACAMARAGGGGAATCTACCARGCTACAGATGAACAAAMACAMAACAGAN 180 Query 123 ARATCAGAAT 132
FRRRRVRTERR R e et e e e r e nnnrnnnni [RRRRRRRNR]
Sbjet 1071 ATGTIGTGGTCTAC ARR TCTACCAAGCTACAGATGAACAARRRAAC, AAMACAGAA 1012 Sbict 534 AAATCAGAAT 525
Query 181 ATTGATTTCTS TTCACATTTATCACCGATTACAGT 240

L N N NN RN RN NN
Sbict 1011  ATTGATTTCTGAGAAGAAGAAGAAGARGAGGARGCATTCACATTTATCACCGATTACAGT 952

Query 241 AGGCAAGAGAATCAARATCAGAAT 264
PERRRneErennnenenneneneni
Sbjct 951 AGGCAAGAGAATCAARATCAGAAT  92E
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Query: GM(250 bp) clone No.1 Query: GM(250 bp) clone No.2
Sbhject: pGBSS-ASN Shject: pGBSS-ASN

Query 1 TAAGAGCAARCARGGCTACATCCGCGTGGGGCT TAGAAGCTAGAGT. ATTTCTGGATA 60 Query 1 TAAGAGCAAACAAGGCTACATCCGCGTGGGECT
] [y i FEEEEEEEEEEEEEEEEL LT T EERRRRRITN 1 [y |
sbjet 1  AGAGCARACANGGC TACATCCGCGTGGGECT TAGARGCTAGAGTACCATTTCTGGATA 60 sbjet 1 TAAGAGCARACAAGEC TACATCOGE
Query &1 AAGAGTTCGAATTCGTGATGTGTGE TCTACAARAAGGGGAATCT. GUTACAGATGA 120 Query 61 AAGAGTTCGAATTCGTGATGTGTGGTCTACAAAA
| il 11 1l [T | ETIERRRRILN 1
Sbjct 61 GTGATGTGTGGTCTACAMAAAGGGGAAT GCTACAGATGA 120 Sbject 61 GTGATGTG
Query 121 ACAARAACAAAGCAGAAATTGATTTCT AR AAGAGGAAGCATTCACAT 180 Query 121 ACARAAACARRACAGARATTGATT
| [y i FERELEEEEEEEE b L 1
Sbjct 121 ACARAAACARAACAGAAATTGATTTCTGAGAAGARGAAGAAG. SAAGCATTCACAT 180 Sbjct 121 CAGAAATTGATTTCTGAG
Query 181 TTATCACCGATTACAGTAGGGTCAAATTCAGTAGGCAAGAGAATCAARATCAGAAT 236 Query 181 TTATCACTGATTACAGTAGG
| il i i i " 1
Sbjet 181 236 Sbjet 181 TTATCACCGATTACAGTAGGS

\' w
Query: GM(250 bp) clone No.3 Query: GM(250 bp) clone No.4
Sbject: pGBSS-ASN Sbject: pGBSS-ASN

Query 1 TARGAGCARACARGGC TACATCOGEGTEEGECT TAGAAGCTAGAGTACCATITCTGEATA 60 Query 1 TARGAGCAMACA, TTAGAAGCTAGAGTACCAT &0
| [ARN) (AN el (AN Leeeree el I 1 (NRRNRRNRRY

sbjct AGAGCAARCARGGC TACATCCE 3GGCTTAGAAGCTAGH ATTTCTGGATA 60 sbiet 1 TTA TAGAGTACCAT 60
Query 61  ARGAGTTCGARTTCGTGATGTGTGSTCTACAMARAGGGGAATC RRGCTACAGATGA 120 Query 61 120

[ARN (AN e e I LEErrrrrrrrrrrrnrrn
skjer 61 A GTGATSTGTG! e : 120 Sbjct 61 AATCTACCAAGCTACAGATGA 120
Query 121 ACARAAACAGAACAGAAATTGATTT SAAGARGAAGAAG SCATTCACAT 180 Query 121 WA GAAGAGGAAGE, ACH 180

[ARN) I (AR) el Feeeree el I (AR RRNRRNRI
Sbjet 121 A TCTGAGAAGAAGANGRAGRAGA CATTCACAT 180 sbjct 121
Query 181 TTATCACCGATTACAGTAGGGTCAAATTCAGTAGGCANGAGAATCARARTCAGAAT 236 Query 181

(AN (AN el Leeeren el

Sbjet 181 ICAAGRGAATCARRATCAGAAT 236 Sbjet 181

X Y
Query: GM(250 bp) clone No.5 Query: GM(250 bp) clone No.6
Sbject: S. tuberosum clone GKCM-TUO1 granule-bound Shject: S. tuberosum granule bound starch synthase gene,

starch synthase (waxy) gene, partial cds (ID: EU548081) promoter region and 5' UTR (ID: HM363755)
Query 34 TACTAAGGTACAGATGARCARAAACARRACAGARATTGATTTCTGagaagaagaagaaga 93 Query 24 CAAGARACTARACAGAAATTGATTTCTG
| [N} I el el L I | el I e e (NN

Sbjoct 998 TACCAAGUTACAGATGARCAAAAACARAACAGAARTTGATTTCT GAAGARRGA 933 Sbjct 639 ACA CAGAAATTGAT

Query 94 agaGEAAGCATTCACATITATCACCGATTACAGTAGGCARGAGAATCARAATCAGAAT 151 Query 84 TATCACCGATTACAGTAGGGTCARATTCAGTAG 138
I e I [RN] el ARRN} e h}

8bjc 938 T TTACAGTAGGCAAG WVATCAGAAT BB1 Sbject 579 TATCACCGATTACH 525

Z o

Query: GM(250 bp) clone No.7 Query: GM(250 bp) clone No.8

Shject: S. tuberosum granule bound starch synthase gene, Sbject: S. tuberosum clone GKCM-TUO1 granule-bound

promoter region and 5' UTR (ID: HM363755) starch synthase (waxy) gene, partial cds (ID: EU548081)

CATTT:
1

CACCGATTACAGTA
(NNRRRRRNNY]

CAAGAG 98

Query 4 CRAGCTACAGATGAACARARACAMAACAGAAATTGATTTCTGagaagaagasgasgaaga 63 Query 3%
| el (a1 et e e [ANN et I

sbjct 654 ARGARGRANGAAGAAGA 595 Sbjet 955 COATTACAGTAL
Query &4 CAAGAGAATCA 123 Query 9% RATCARRATCAGRAAT 113

[ I [ANARRRRNNARRRN]
CAAGAGAATCA 535 Sbjct 895 AATCAAAATCAGAAT 881

2-4  2nd Nested PCR HilEWr i D> — 4 o ZFMTHE R L 7 T 4 A v MR (FiX)
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Regulatory Framework to GMO

USA

EU member states

Australia/NewZealand

Canada

USDA

Animal Health Protection Act (AHPA): protect
livestock from animal pest and disease risk
Plant Protection Act (PPA): protect agricultural
products from damage caused by organisms that
pose or plant pest.

FDA

Federal Food Drug and Cosmetics Act
FD&C):ensure human and animal food is safe,
sanitary, and properly labeled, ensure human and
animal drugs are safe and effective

For GE animals, the genetic materials and
recombinant DNA construct, that is integrated into the
DNA of an animal and is intended to affect the
animal's structure or function meets the definition of "a
drug" under FD&C Act. Therefore, a premarket
approval is required. CVM (Center for veterinary
Medicine) is responsible for evaluating the safety and
effectiveness of the rDNA construct. FDA review
process has seven categories; product definition,
molecular characterization of construct, molecular
characterization of GE anial leneage, phenotype,
durability, environmental food safety, claim validation.

EPA

Federal Insecticide, fungicide, and rodenticide Act
(FIFRA):For dietarry or residential human health
effects, the sole standard is the safety of all the
combined exposures to the pesticide and related
compounds

ED&C:ensure that no harm will result from aggregate
exposure to the pesticide chemical residue

Toxic Substance Control Act (TSCA):prevent
manufacture, processing, destribution in commerce,
use, dispossal of chemical substances...

If plant-incorporated protectant is produced by plant,
EPA regulates the pesticide substance and related
genetic material for human safety.

There is no GMO definition.

For GE plants, FDA established a premarket
consultation process to help ensure that any safety or
other regulatory issues associated with food from a
new plant variety are resolved.FDA reviews
description of biotech foods, ifunctions of introduced
genetic materials, dentity and function of expression
products, toxicity and allergenicity, info comparing the
composition of biotech and conventional foods, etc.

GE organism is considered if the donor organism,
recipient organism, vector or vector agent used in
engeering the organisms belongs to one of the ataxa
listed in 7C.F.R. section 340.2 and also considered a
plant pest. Required data and info to conduct a plant
pest risk assessment is provided in 7C.F.R.340.6 (c).
GE organism is also regulated when APHIS has
reason to believe that the GE organism may be a
plant pest.

Intragenic Potato (Simplot Inc) and CRISPR/Cas9-
based mushrooms (Univ.), intragenic GALA apple
(Okanagan) and Maize (deleted a whole gene Waxy
seq, Monsanto) have approved by USDA. ODM-
based Rape seeds of Cibus Inc. apporoved.

European commission GMO legislation

Directive 2001/18/EC on the deliberate release of
GMOs into the environment:In accordance with the
precautionary principle, the objective of this Directive
is to approximate the laws, regulations and
administrative provisions of the Member States and
to protect human health and the environment.

Regulation (EC) 1829/2003 on genetically modified
food and feed: (a) provide the basis for ensuring a
high level of protection of human life and health,

animal health and welfare, environment and consumer

interests in relation to genetically modified food and
feed, whilst ensuring the effective functioning of the
internal market; (b) lay down Community procedures
for the authorisation and supervision of genetically

modified food and feed;(c) lay down provisions for the

labelling of genetically modified food and feed.

Directive (EU) 2015/412 amending Directive
2001/18/EC as regards the possibility for the
Member States to restrict or prohibit the cultivation of
GMOs in their territory. The following Articles are
inserted:‘Article 26b, Cultivation

1. During the authorisation procedure of a given

GMO or during the renewal of consent/authorisation, a

Member State may demand that the geographical
scope of the written consent or authorisation be
adjusted to the effect that all or part of the territory of
that Member State is to be excluded from cultivation.
This is important.

Regulation (EC) 1830/2003 concerning the
traceability and labelling of genetically modified
organisms and the traceability of food and feed
products produced from genetically modified
organisms.

Directive 2009/41/EC on contained use of genetically

modified micro-organisms. Regulation (EC)
1946/2003 on transboundary movements of GMOs.

Directive 2001/18/EC
Article 2 Definitions

(2) "genetically modified organism (GMO)" means an
organism, with the exception of human beings, in
which the genetic material has been altered in a way
that does not occur naturally by mating and/or natural
recombination;

Within the terms of this definition:

(a) genetic modification occurs at least through the
use of the techniques listed in Annex | A, part 1;
Techniques of genetic modification referred to in
Article 2(2)(a) are inter alia:

(1) recombinant nucleic acid techniques involving the
formation of new combinations of genetic material by
the insertion of nucleic acid molecules produced by
whatever means outside an organism, into any virus,
bacterial plasmid or other vector system and their
incorporation into a host organism in which they do
not naturally occur but in which they are capable of
continued propagation;

(2) techniques involving the direct introduction into an
organism of heritable material prepared outside the
organism including micro-injection, macro-injection
and micro-encapsulation;

(3) cell fusion (including protoplast fusion) or
hybridisation techniques

Article 3 Exemptions

1. This Directive shall not apply to organisms
obtained through the techniques of genetic
modification listed in Annex | B.

2. This Directive shall not apply to the carriage of
genetically modified organisms by rail, road, inland
waterway, sea or air.

Techniques/methods of genetic modification yielding
organisms to be excluded from the Directive, on the
condition that they do not involve the use of
recombinant nucleic acid molecules or genetically
modified organisms other than those produced by
one or more of the techniques/methods listed below
are:

(1) mutagenesis,

(2) cell fusion (including protoplast fusion) of plant
cells of organisms which can exchange genetic
material through traditional breeding methods.

UK, Germany, Sweden, Italy, France, Ireland,
Netherland, Finland showed signs of welcome about
genome-editing plants.

France asked the judgement to European Court of
Justice.

FSANZ (Food Standard Australia/NewZealand)

GM foods are regulated under Standard 1.5.2 — Food

produced using Gene Technology, in the Food
Standards Code. The standard has two provisions —
mandatory pre-market approval (including a food
safety assessment) and mandatory labelling
requirements.

GM foods are regulated under Standard 1.5.2 — Food

produced using Gene Technology, in the Food
Standards Code. The standard has two provisions —
mandatory pre-market approval (including a food
safety assessment) and mandatory labelling
requirements. This standard ensures that only
assessed and approved GM foods enter the food
supply. Approved GM foods are listed in Schedule 26
of the Food Standards Code. Anyone seeking to
amend the Code to include a new GM food should
refer to the Application Handbook.

Details on FSANZ's assessments of GM foods and
current approvals can be found here.

Not every approved GM food enters the marketplace.
Many GM crops approved for use as food, are grown
for animal feed and some GM approved plants don't
make it to market because of a variety of reasons, for
example if they are not commercially viable.

In Australia, the Office of the Gene Technology
Regulator (OGTR) oversees the development and
environmental release of GM organisms under the
Gene Technology Act 2000.

In New Zealand, similar functions are undertaken by
the Environmental Protection Authority, under the
Hazardous Substances and New Organisms (HSNO)
Act 1996.

Standard 1.5.2—2 Definitions

food produced using gene technology means a food
which has been derived or developed from an
organism which has been modified by gene
technology.

Note This definition does not include food derived
from an animal or other organism which has been fed
food produced using gene technology, unless the
animal or other organism is itself a product of gene
technology. gene technology means recombinant
DNA techniques that alter the heritable genetic
material of living cells or organisms.

OGTR's definition

Definition: The full definition of a GMO appears under
section 10 of the Gene Technology Act 2000 (the
Act). In essence, a GMO means:

An organism that has been modified by gene
technology; orAn organism that has inherited traits
from an organism, where the traits occurred in the
initial organism because of gene technology.
EPA's definition

all organisms developed through conventional and
longstanding chemical and radiation treatments do
not require HSNO Act approval as GMOs.

NewZealand has decided not to deregulate ZFN-
TALEN-based biotech product.

Health Canada

Role:

Health Canada assesses the safety of all genetically-
modified and other novel foods proposed for sale in
Canada. Companies are required to submit detailed
scientific data for review and approval by Health
Canada, before such foods can be sold.

Food and Drug Regulations

C.R.C.,c.870, FOOD AND DRUGS ACT

What are Novel Foods and Genetically Modified (GM)
Foods?

Novel Foods are: Foods resulting from a process not
previously used for food. Products that do not have a
history of safe use as a food. Foods that have been
modified by genetic manipulation, also known as
genetically modified foods, GM foods, genetically
engineered foods or biotechnology-derived foods.

novel food means

(a) a substance, including a microorganism, that does
not have a history of safe use as a food;

(b) a food that has been manufactured, prepared,
preserved or packaged by a process that

(i) has not been previously applied to that food, and
(ii) causes the food to undergo a major change; and
(c) afood that is derived from a plant, animal or
microorganism that has been genetically modified
such that

(i) the plant, animal or microorganism exhibits
characteristics that were not previously observed in
that plant, animal or microorganism,

(ii) the plant, animal or microorganism no longer
exhibits characteristics that were previously observed
in that plant, animal or microorganism, or

(iii) one or more characteristics of the plant, animal or
microorganism no longer fall within the anticipated
range for that plant, animal or microorganism.

There is no regulation specific to GMO. Instead, GMO
is treated as a novel food.

DIVISION 28 Definition of Novel Foods

B.28.001 The definitions in this section apply in this
Division.

genetically modify means to change the heritable
traits of a plant, animal or microorganism by means of
intentional manipulation.

major change means, in respect of a food, a change
inthe food that, based on the manufacturer's
experience or generally accepted nutritional or food
science theory, places the modified food outside the
accepted limits of natural variations for that food with
regard to

(a) the composition, structure or nutritional quality of
the food or its generally recognized physiological
effects;

(b) the manner in which the food is metabolized in the
body; or

(c) the microbiological safety, the chemical safety or
the safe use of the food. (changement majeur)

ODM-based Cibus rapeseed will be approved
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