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FHESWEEAE, REAIMYEE B E L O PMI &BEIIEHEESHZL TR Y,
HAZR 2 J T3 2 LI3E 2,

PLEDZ Lot BHAMEROEAZIC L BRI 248 2 728 72 72 Btk h3
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HEMBRRNEBR DN AT DB TR LR ERITHIBT LTz,

19



10

15

20

25

30

235 3CHk

JEMOKPES . (2014). k7 E 1 = > DfE ENE .
(http://www.maff.go.jp/j/syouan/nouan/carta/c_data/pdf/syukusyu.pdf)
Accessed on March 26th, 2014.

Joint Research Centre. (2014).
(http://gmo-crl.jrc.ec.europa.eu/gmomethods/query.do?db=gmometh&query=id%3AQ
T-eve-zm*)

Accessed on March 26th, 2014.

w1 PERRREOER], Fa v ERGa v F 2 v B BRI QN BREF] 2 A o %
— Mtk b v m a2 (& E erylF, cry34Abl1, cry35Ab1, pat, Zea mays subsp. mays
(L.) Itis) (4114, OECD UI: DP-0@04114-3).
[MREmME=IcBIT 2METH - 20134F 12 H 2 A

WE 2 EERRRFOER]L Fa v BEREEHME N Y TR a v (aylAb, Zea mays L)
(MONS810, OECD UI:MON-0@810-6).
[REMETSICH T 2METH 200443 H 8 H]

@ 3 [FEHRBREORR], 3 v F 2y BEREEME N v e n 2 (L ery3AaZ, Zea mays
subsp. mays (L.) Iltis) (MIR604, OECD UI:SYN-IR604-5).
(A METSICHB T 2ETH 2006 410 H 5 H]

BE 4 PERBRE O SR BREHRIZ Y AR — Mt b 7w a2 (cp4 epsps, Zea mays
subsp. mays (L.) Iltis) NK603, OECD UI: MON-0Q603-6).
(e BRI B T 2MaTH 0 2004 425 H 28 H]

EEL 5

R R

20


http://www.maff.go.jp/j/syouan/nouan/carta/c_data/pdf/syukusyu.pdf
http://gmo-crl.jrc.ec.europa.eu/gmomethods/query.do?db=gmometh&query=id%3AQT-eve-zm*
http://gmo-crl.jrc.ec.europa.eu/gmomethods/query.do?db=gmometh&query=id%3AQT-eve-zm*

	第一種使用規程承認申請書
	生物多様性影響評価書の概要
	第一　生物多様性影響の評価に当たり収集した情報
	1　宿主又は宿主の属する分類学上の種に関する情報
	(1)　分類学上の位置付け及び自然環境における分布状況
	① 和名、英名及び学名
	② 宿主の品種名又は系統名
	③ 国内及び国外の自然環境における自生地域

	(2)　使用等の歴史及び現状
	①　国内及び国外における第一種使用等の歴史
	②　主たる栽培地域、栽培方法、流通実態及び用途

	(3)　生理学的及び生態学的特性
	イ　基本的特性
	ロ　生息又は生育可能な環境の条件
	ハ　捕食性又は寄生性
	ニ　繁殖又は増殖の様式
	① 種子の脱粒性、散布様式、休眠性及び寿命
	② 栄養繁殖の様式並びに自然条件において植物体を再生しうる組織又は器官からの出芽特性
	③ 自殖性、他殖性の程度、自家不和合性の有無、近縁野生種との交雑性及びアポミクシスを生ずる特性を有する場合はその程度
	④ 花粉の生産量、稔性、形状、媒介方法、飛散距離及び寿命
	ホ　病原性
	ヘ　有害物質の産生性
	ト　その他の情報


	2　遺伝子組換え生物等の調製等に関する情報
	(1)　供与核酸に関する情報
	イ　構成及び構成要素の由来
	ロ　構成要素の機能
	① 目的遺伝子、発現調節領域、局在化シグナル、選抜マーカーその他の供与核酸の構成要素それぞれの機能
	② 目的遺伝子及び選抜マーカーの発現により産生される蛋白質の機能及び当該蛋白質がアレルギー性を有することが明らかとなっている蛋白質と相同性を有する場合はその旨
	③　宿主の持つ代謝系を変化させる場合はその内容

	(2)　ベクターに関する情報
	イ　名称及び由来
	ロ　特性
	① ベクターの塩基数及び塩基配列
	② 特定の機能を有する塩基配列がある場合は、その機能
	③ ベクターの感染性の有無及び感染性を有する場合はその宿主域に関する情報

	(3)　遺伝子組換え生物等の調製方法
	イ　宿主内に移入された核酸全体の構成
	ロ　宿主内に移入された核酸の移入方法
	ハ　遺伝子組換え生物等の育成の経過
	① 核酸が移入された細胞の選抜方法
	② 核酸の移入方法がアグロバクテリウム法の場合はアグロバクテリウムの菌体の残存の有無
	③ 核酸が移入された細胞から、移入された核酸の複製物の存在状態を確認した系統、隔離ほ場試験に供した系統その他の生物多様性影響評価に必要な情報を収集するために用いられた系統までの育成の経過

	(4)　細胞内に移入した核酸の存在状態及び当該核酸による形質発現の安定性
	① 移入された核酸の複製物が存在する場所
	② 移入された核酸の複製物のコピー数及び移入された核酸の複製物の複数世代における伝達の安定性
	③ 染色体上に複数コピーが存在している場合は、それらが隣接しているか離れているかの別
	④ (6)の①において具体的に示される特性について、自然条件の下での個体間及び世代間での発現の安定性
	⑤ ウイルスの感染その他の経路を経由して移入された核酸が野生動植物等に伝達されるおそれのある場合は、当該伝達性の有無及び程度

	(5)　遺伝子組換え生物等の検出及び識別の方法並びにそれらの感度及び信頼性
	(6)　宿主又は宿主の属する分類学上の種との相違
	① 移入された核酸の複製物の発現により付与された生理学的又は生態学的特性の具体的な内容
	② 以下に掲げる生理学的又は生態学的特性について、遺伝子組換え農作物と宿主の属する分類学上の種との間の相違の有無及び相違がある場合はその程度


	3　遺伝子組換え生物等の使用等に関する情報
	(1)　使用等の内容
	(2)　使用等の方法
	(3)　承認を受けようとする者による第一種使用等の開始後における情報収集の方法
	(4)　生物多様性影響が生ずるおそれのある場合における生物多様性影響を防止するための措置
	(5)　実験室等での使用等又は第一種使用等が予定されている環境と類似の環境での使用等の結果
	(6)　国外における使用等に関する情報

	第二　項目ごとの生物多様性影響の評価
	1　競合における優位性
	2　有害物質の産生性
	3　交雑性
	第三　生物多様性影響の総合的評価
	参考文献
	資料一覧


BEfa-—2

Fa v B KORayF oy BEREGMET CINZBREAR] 7 LR & Rk — Mid:
coEnay (&2 crylF, cry34Ab1, cry35Ab1, pat, Zea mays subsp.
mays (L.) Iltis) (4114, OECD UI: DP-0Q4114-3) H 35 E4 DO 2

B T T B R T T B oottt ettt et et ettt ettt ettt 1
A R B B AT DML .ottt ettt ettt ettt ettt 2
F— MBI EORTAMC S 7o DU LB B e 2
1 BEXIEEDRET D0 F EORIZET DIER oo 2
(1) P EOMEAT RO ERBREE T D0 A0IRII oo 2
(2) AR DR R TELLR oottt ettt ettt ettt eee e 2
(3) R R OVERE I IEINE oottt 3
2 BETHH A E O TR T T D EH e 6
(1) I LT B g D B ettt ettt ettt ettt ettt eee e 6
(2) X LB D B T ettt 10
(3) BRI Z AW DFTIELTTEE oot 11

(4) MIRPIZEA LTI OAFAERRE M O SRR IS L D IR E B O ZENE .. 14
(5) EAnFHEHL 2 AW E O R R ORERI O HIET N Z 3 B ORGE K OMEHEME 16

(6) HEXIIEEDETDHFEF EOTE L OMIE oo 16
3 Bn R AW E O HEIZES T D IE M i 23
(L) B T DD P oo e et e e e eeenes 23
(2) A FEE D JTIE oottt ettt ee e 23
(3) HERBEZT LD ETHHICLHE-FEHEOHMEZICK T HEHRNED T

T ettt ————————————————————————————————————————nnnnnn———n—n————————_. 23
(4) AEMEEERENET I2B8ZNOH DG5BT D EMSREMER AL IET

T D DIFETE oo et 23
(5) FERBEHTOMMAEIFE -MFEEHENTEINTWVDLERE EHELOBRET

T DD FE B e ettt et 23
(6) EAMCIUT A T T BT D IR ettt 23
T OHB I EOAEMEARVER DRI oo 25
1 BT IBUT DIENIME oo 25
D B DO BEAEME oottt 26
B A M e ————————————————————___—n__n—an——n———n———nnnnnn———_, 28
A FZDHLDTER .ottt et e e e e 29
= AR R DA I ETAT et 30
ZEZE SRR oo ettt et et e et e et e e eeeeaae e 32
B B T T e ettt ettt ettt e e et ste et e e e s ens 38

IATTZEBE <ttt 40



Administrator

スタンプ





o — M R KRS RS &

Rk 2546 H 21 H

JEMOKEERRL #R HIE B
2 WNE ZaY S P

4
7 2 R BRAR AL
REBAFRIRE 1R ez

AT
FORA TR XK HET =T H 1138 1%

R RIS OV TRREZ T 720 O C, BB TR X A5 O R & O Hi |
(C XD EMDLARVEDHELRIZBE T DL 4 KXW 2 HOMEIC LY . RO LB HiH
Li—g‘o

Fa v HEKOPa T 2 v E BRI NCBREA] 7L
B FAHBAX EMEFED | Ry 3 — Mk b v E 0 a3y (L arylF, cry34Abl,
FEEH DA PR cry35Ab1, pat, Zea mays subsp. mays (L.) Iltis) (4114,
OECD UI: DP-004114-3)

B AU AW | R ASUIEEICH T 2720 O, fs, T, RE,
FHoMEAHHFEONE | ERM ORI 06T 5172
B/ 2 WSO
AR A O Ik






10

15

20

25

30

35

40

M AR R AT DB
F— EWSARIERE ORI Y 72 v IR L
1 BEXIELEORT L 0HF EORMICET 515
(1) EF EOAMEMT RO BRREICR T 50 MmIR 0L
O Fd, I KA

4 hyEmay
Yi4, : corn, maize
4, . Zea mays subsp. mays (L.) Iltis

@ 15 ED iR TR

EEF. A 3B (Poaceae) NV En g (Zea) © hvEwv =y (Z mays)
DT v MNET, R4 1L PHWWE Th 5,

@ ERNLEOEINO BREREEICI T 5 B £k

FNUER I VOFEMIT, Ao, PRI AEFELEE X BTV 5 (OECD,
2003), £z, NUEFERaATVOBEBMTHLIT ALY NMEIAFTa O TryT~7
W2, FCL houEnavoilixETHD Tripsacum JEITKE, F KL OFEKICH
AL Twb (OECD, 2003),

BAEICBWNT, BHRBRE T ChyEnay, 7422 b LK Tripsacum JEH
HAE L TWAHURIEE STV,

(2) A% K OBIR
O EAKRCESMNCIBIT 55— FE O

F7Em 3 0E, 9000 FRIC A 2 aEil TR Lzt E X 6TV 5D,
ZD%, au T AOHKER R 2K, 3—a v HARASNEERFRL, BIET
IR S, Bfh, fEEr LTRIHENTWS (OECD, 2003),

b m o ORI, BAEICBNTHRVEEOEL RS 5, B E~
1%, RIEAEM (1580 4FER) (2L R IV ADMER T2DOR R THD & SNTEHD
JUM L PO R DA T &5 & 5107 57, BIARRMRIC LB BRI & -
T 7Y MERUT U v MEICKE LV EA S, BUETERALEED 5N % T
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IR FEEEN TS (FE, 2005),
© TR, BETiA, PIE SRR M Ok

FoBs Hhk -

EAEICBITS 2012 F0FA Y vvEnay (Fr MEXE 7Y > M) O
BrmifElL 9 /7 2,600ha C, EZefirisiddbifiE ch 5 (BEMKESE, 2013), H
ShCIE, BRI THE S (OECD, 2003) . FEAFEEIL, KE., PEKL
R7TZ7o0vThsd (FAO, 2013),

Fehs Ik

KEZAE LT D KB AR SR TIEN S, EL<bmkT VT
AEHETITOR TV A2 T THL L5 5kl FikE T, a2 FIET
HIEE SN TW5D, FAETIE, FHRIEN 10~14°CI2ET S5 4 A Epa~5 A
TANC, #AHEE 6,500~9,000 £R/10 77—/ L, FEFEEEK 3em THERE L, ¥4
R BRELR U TEOEEREITH, TEHAMNVERr U, KoEEN 15~
20%\ 272 o T BRI FET 2 DN L FE L < (Towa State University, 2010), VA1
L—UH (FMY) hoEradl, ERAMICEESKREINET S (%, 1987),
P ERE

A, TALFELEHITHRAZREDO—D L INTWD, 2011 F O APE
B35 8% 8,350 /1 R Th b . KROAFEEILKET, HRRAEERD 36%%
H®HTWS (FAO, 2013), 7 v MNENAEO ERTH D (7, 2005),

2012 FIZEAEITA 1,490 T ZEA L TEY | Z0 75%I2H7- 5K 1,110
b ALKENS TH D (HEE, 2013),

A

FHEITEICHERE LTRHAS N, &M, TESHTE, 707y, a—>r 7Y
v, A= FANEDRTHE ) —LDFEEE LTRSS, BX0 LI
ikt LTRIHESND, 728, A — MEITAEBH IIEEHICRIAENS (3
#h, 1987),

(3) B R OVERE 2RO

A FEARHIRRE

o AER I T WTREARBREE O S

F7E T Y OREFRIKIEEITZ10~11°C, KEEEIX33°CTH 5 (P4, 2001)
7w o 3R L S NA LD o 1%, ARBE AT A AL
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o, FETPNEA LIREITHIFT LT L b H DN, IR B RBRE P TIERS

L7a\n, plide /s B1 mt5~7%ﬂ;ﬁ Z6~8iFHILL L, OCLL T oA RIC S b &

L EHEFTE foﬁb\ Flo, BRICIVERT 2E T2, BmiRBEGIIEEDL

RN, RATIECT, f”ii{_'ﬁf“k FEOMED 2V ABFEORMEPHIAITRSEFTT S
(OECD, 2003) .

N HHEME ST A AN

= EE X TEEHE ORE
O FEOBkIvE, BomkE, RIRME R O

MEFEI TR 2 TEDOINL TN D 72D T8 HSRICHERE 2> B Bk L i & 2 Al e
PEITIE L . F7FOEMAIIZAB O 2303l TH 5 (OECD, 2003), F7-. f
DORIRME IR TRV (CFIA, 2013) , fEi O Fmix, KO8 = 12%, IRE 10C,
FARHEEE 55%LL FOLRMET 6~84ETH D (4, 2001) .

@  HAEFHO BTN BRI IO TR 2 T L 5 2 M08 b
B O H

HARSAT T TREF-LISMTHE IR 2 B4R L 9 DR U TR B 1T R DAL TV R0,

@ HFEME, MIEEORRE ., BFERAMEEOF M, TR EAR & ORZHEMER YT
RV AT LM A ET H5813F ORE

AN 72 JRBEAE ©. AR 95~99% CTh D (TE, 2001) , 7> FEKOT
U MEZRICEZEAEMEZA L722vy (Kermicle, 1997), AZHERTRE 72 Tk 2P
EFEE LT, 74 P Tripsacum g3 o5, 74T MIbhvEmrav &
T 286, BHARIE T CRMET 5, Tripsacum JgI13Z b v 2> L IEFITH
ICARRHETE D08, MEMEIZE WERCTAIARE T, BEFEMICHLALZETHD
(OECD, 2003), 728, T4 > b O Tripsacum BN FENEIZBWTHAET S
ZEEWMEINTWARY, TRIZ VAORMEEET D EOHBEIT R,

@ FemotpEs, fatk, IR, BT TIE. TREBORREEN U5

— RN - 0 D OAEERIT, £ 1,800 Hhil S TWw5 (OECD, 2003).
EROSE. AT 10 Ki~11 FFEICEBR O R bA L 700 | TRk D &
W95 (5, 1987), O FEmITEE 10~30 43T, HELl FTiEHEICE
VY (CFIA, 2013), BB IFERIE C. HAITK 90~100 pm TH 5 (Pleasants et al,
2001), ZEHEEICRLL i<f<ﬁ%mh%)<0ECD,mm3%
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EBOREIZBWT, hvEraiFzgEidoe~Y Y (Helianthus annuus) &
A XRA XX (Solanum nigrum) 3 FIZHERE T 2EME2RIE LSRR, 1350
5 1m TFJ 160 Ai/em?2, 5m T 20 Ai/cm?2. 10m TiE 10 pi/em2 L FTH o 7=

(Shirai and Takahashi, 2005), dtkKiZHiF 2B TIL, b U ¥ (Asclepias
syriaca) I _FIZHERE L7 B L, 125025 1m T 35.4 fi/lcm?2, 2m T 14.2
$fi/em?2, 3m T 5~20 $i/cm?2, 4~5m T 8.1 Hi/cm?2, 10m % 1 Ki/cm2 TH - 7=

(Hansen-Jesse and Obrycki, 2000 ; Pleasants et al, 2001), F£7-. RXMA[H1E
T 57 OB 7 [RBEREREIL, 8 PH O MRS E & R EEY S5 O DA fEIC - T
H720 | 200~400m & S TWD  (Th%, 2001),
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(1) PEEEERIZET 2 IEH
A R ORISR DO Hk

FavBEORayF v HERBERET ONBREAR] 7 VR v % — Rttt b o€

1 2 (K2 crylF, cry34Abl, cry35Ab1, pat, Zea mays subsp. mays (L.) Iltis)
(4114, OECD UL DP-004114-3) (LLF IA##Z FUEm L) L1v),) IT8
F oGO KR ORI EFR OB RER 1 (TX—) TR LT, o, i
BB 2 ISAPERE 1 (REAM R I D = FEBAR) 1T LT,
m AR EESR ORERE

O H&EET. REFGER. BEly 7, @k~ — 1 —F oot 5k
B DRERNE R ZF N Z L DOEERE

HEMROMRER TN ENOKEZR 1 (T~—) [ IRLTZ,





F 1 A Z FUEr 3 COERIZ WG EZ R ORERE DN 2 ORERLEESE D

H 3k M OV e
MR 4’;;; . ok R O
i T a7 T ) A (Agrobacterium tumefaciens) Hk
Right Border (RB) 25 | gypirs 23 () OT-DNAGH o S S sk,
hZM1 FyER Y (Z mays) HRORY) 2 XF BT O
i e 2 900 | e T—& —fHik _(Christensen et al, 1992) ., HEMEN
’(7% TORRRII R ZHET 5,
3 , cNUERr a3y (Z mays) HKORY 2% F B TDF
E % ubiZM15 UTR 83 FEFIERMEE. (UTR) (Christensen et al, 1992) ,
& 9| ubiZM1 FUEB Y (Z mays) BHEROKRY 2 EFF BRSO
I ﬁ V=% 1,010 A > b fEIE (Christensen et al, 1992) .
+ % Bacillus thuringiensis var. aizawaitik D% Cryl1F&E
b AE%a— N 585 WcBiT 2885 &) 5720
K crylF 1,818 | B LE SN, o, a— R T 2EAED604EFHDOT
RPN T 2oV T T mrnbuad VUOICERISLTND
(USDA, 2000) .
ORF25 7’7‘1\2/“? 7 ?A (A.tumefaciens) EH;E@PT1152550)
b sy | T4 2— AR — X —fElk (Barker et al, 1983) , #55 A {F 1LY
hIZM1 O}‘W%H:"‘/ (Z mays) HRORY) 28X F BT O
. e 900 | 7'm %'—5'~’|1’Efﬂjz_ (Christensen et al, 1992) . FE¥{KN T
a DRI R FBAFHE S D,
AN , cUERr a3y (Z mays) HKORY 2% F BT D5
%E 5 ubiZM15 UTR 83 FEFIERMEE. (UTR) (Christensen et al, 1992) ,
it B ubiZM1 1010 cyEway (Z mays) HRORY 2 EXF BB O
fm 1 | Ak ’ A > b Ut (Christensen et al, 1992) .
x E B. thuringiensis PS149B1#£H kD Cry34Ab1EHE % =
N | cry34Ab1 372 | — R4 2E{xf (Moellenbeck et al, 2001; Ellis et al,
2002; Herman et al.,, 2002) .
pin I /’VjJ/f £ (So]az_yum tuberos\um) Hko7 a7 A+ —
ye sy | 310 | B S~ O ¥ — I x—% —illk (Keil et al,
1986; An et al, 1989) , 5 Z{Z13 5,
“ TA Peroxidase a AX (Triticum aestivum) HRO~)VAF o X —E S
3 ST s 1,298 | mE—% —fElk (Hertig et al, 1991) , FE¥IEN TOHRERY
§ M RBEHET D,
> % B. thuringiensis PS149B1#EH X D Cry35Ab1E HE % =
s B cry35Ab1 1,152 | — F9 5EE T (Moellenbeck et al, 2001; Ellis et al,
f= A 2002; Herman et al, 2002) .
+ _E — V¥ WA %E (S tuberosum) HiXDO7 w7 A F—EA Uk
N R sy | B0 | EX LR FO S — 2 k=2~ (Keil ef al, 1986 An
S etal, 1989) , #iH&{EIT 5,
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F 1 Az N UET a3 OERICHW SRR ORI NS Z ORERLEEZE O
HR M ORE (Bt &)
. z . 2
MR *7;;;) ) ok R O
CaMV 358 BV 7TV =W A7 ANV AHKDIHST 0 —F —
R T 530 | #HIk (Franck et al, 1980; Odell et al, 1985; Pietrzak et
o % al, 1986) . HEWAN TOMRIRRER L FHET 5,
= % - 559 Streptomyces viridochromogenesH >k DPATE H'E % 2
Ty | — N BT
7 CaMV 359 HYTTU—FYA T AL ARHKDIESH — I F—4
B X e 192 | —fEIK (Franck et al, 1980; Pietrzak et al, 1986) , #x’5E
o iEIET 5,
77 a7 U A (A tumefaciens) HEOpTidOT-DNA
Left Border (LB) 25 eI > ALISE S G,

@ HWEE T RO~ — 7 —ORBUT LV FEA S D E A OMHRE K OV 4%
BREENRT VAR —MERT L ERHALMNE R TWDEAE L MHERMEE
AT 258130 E

a AREE ORIV FEA SN S EBE OKRE

Bt & HE

B2 CrylF B HE. Cry34Abl B HE & O Cry35Abl & F'E & & Tofk HPERS i
HEEE BtEHE) X, RICFavELPa v Fa v BEOEROH G T
FRRM 72 RIRICHES UGl MLZ TR L, PG ME 2 a3 5 = & T m
15 %2 7~9 (Schnepf et al, 1998), Bt EHE L. FZBXHOR BRI RS
A4% (A, 2003),

723, Cry34Abl HEHE K ) Cry35Abl H AE OEREIC SOV CRil T 23812
L. LUK, [Cry34Abl/Cry35Abl EH'E ] L #iLT 5,

0% CrylF EHH :

YA crylFi# s 113, % CrylF BIAE (7 X/ Bidsl : USDA, 2012) % =
— 9%, WE cylF Bla1iE, MWIENTORIE & O D=, Bacillus
thuringiensis HROBIET D GC GRAEMDTEHLDOTH D, £, HIREEEY)
Wi L Xho 1 238N 2 7o DI RS Z WL LT 7o, 2 — R T 5 EHE D 604
FZFHOT I BN 7 2=V T IJ=vhbaA v i@l 7= (USDA, 2000) .
KEAEIX, FavHERTHLI—a v/ X7 YU ) A A% (European corn
borer : Ostrinia nubilalis) EZ#IEME T 5, S—a v /"\T U ) AL TIZRTHAK
EHED LCso i CEEESLIRE) 13 0.58 nglg TH-o7= (IRAHEE 2 ; tL4M TS
HWIZD X IEBAR)

flLd> Bt EHE & Rk, W& CrylF EHEOKBNR bR RN < Ei L
8
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T5H5IA— T YU ) AL TEDOTF a v BHERIZOARDEEZ RS, FEEIZ, =27
Fa2UBH NTFH. TIADSeHKWRNNELAYHED R RIZHT 5 5% BIEM:,
WO RLIE, B3, IR OIEEMAEM TR 5 B2 R S 720 (EPA, 2010a),

Cry34Ab1/Cry35Abl & HE :

cry34Abllcry35Ab1 &5 1%, Cry34Abl/Cry35Abl EHE (7 2 / BEES) -
USDA, 2012) z=2—F45%5, ZhAHEBAHEIZ, avFa2vAERTHL / —H
> a—)b— kU —2 (Northern corn rootworm: Diabrotica barber:) &7 =
AH v a—r)— KU —2A (Western corn rootworm: D. virgifera virgifera) <
ZIEH) L 9%, Cry34Abl EH'EIL, a—1/b— MU — A2k L TR HRIEM 2 A
957, Cry35Abl EHEIL, HMTIIRBIEEEZ RS, WH Z RFFHCES
SETGE O BIEMEIX, Cry34Abl EEEHMOLEIZL K TK 8 5 TH
% (Herman et al, 2002), / —H¥ o a— 2 l— I —L KRNI T AZ  a—
N— F T — LIk $ 5 LCso fHIZ., £ E 4 5.56 pglem? KT 44.5 pglem?

(Cry34Ab1/Cry35Abl EHE ARl) Tholz (RFEE 3 ; fEAMIERICOZIE
BAR) o

ftho> Bt 28 & & [FlkE. Cry34Ab1/Cry35Ab1 28 F/E D% R BT R B3 & <
ERET5a— — U —2%F0ayFay BERICORNREZ T, FEERIC,
FavH ANFH. T IADFe T AEOS ALY BEOR BITHT 28 B,
A O FLEA, SHE, RS OIEEM AT D2 R S 720 (EPA, 2010b),

PAT & H'E

pati®a %, PAT & E'E (72 /BA%] : USDA, 2012) % 22— K§ 5,
PREHFI 7 NVAR T R— ME, TOIEEKD THD LI AR R— MNMTEY Tk
S UBEEEEN AL ET D0, BETHDLT =T BRI ERE LI
WNIKGFET D, PAT BB IX. L- 7 VR 32— FOWEET 2 ) a2 T vF kL,
N-T'FN-L- TR F— MIEZERGLT 5 2 & TR VAR — b
IZxF 9 Bl &+ 535 (OECD, 2002),

b 7TLAX—MWEFTHIENPLNE o TWDHEHE & OHEFRINE

T T AH K% Food Allergy Research and Resource Program (FARRP) ®DBE
T VIV T — 2 _—Z (Release 13 - 2013 4 2 AkR) &#HAWT, 7 2 /Rl
SRR R 21T > 72D, ZORER., WA CrylF EHHE., Cry34Abl HEHAH,
Cry35Abl s HE M O PAT EEHE & FHFEMEZ T BER L OHEE T L LT 1338
DI oTe (ITEER4, 5 LTV 6 ; A EHRIC S IERR),

D % CrylF EHAE. Cry34Abl FEH'E K&K U Cry35Abl FEH'H : 2013 4F 3 H 2R,
PAT EAE : 2013 4F 2 H %R,
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Bt & H'E

W2 CrylF & B KO Cry34Abl/Cry35Abl EHE IV I N E Bt EHE TH
%, Bt AL, EER RO PGS 2 R RN RIS LGRS/
LEER L., T ZmET 5 2 LI DB REEEZRTEEZ LN TN DN
(OECD, 2007; Schnepf et al, 1998) . BERIGEEZH T 5 & OHEILR W,

PAT & H'E

PAT B HEITRERFEMELZ A L, BREAI VAT 32— OIS TH D L7
WA H— NOWERET X ) a2 T v T LT A RISE BT 58 DT X B
D7V F— R EHE L L7y (OECD, 1999),

LELY . 2R OEAENME EORF SRR 2 2L S8 2 TR RV,

(2) R HZ— 2T 51EH
A4 LK OHE

ALz b UER I COERICHWERY ¥ —X7 7 23 R PHP27118 TH Y
(X 1,12—) . 7 7 a7 7 U 7 . (Agrobacterium tumetfaciens) LBA4404
kD77 22 K pSB1 (Komari et al,, 1996) 7 {ERIX 17,

7 R
O  R7 2= IR O HEAL S

7' A3 F PHP27118 DT 54,910 bp TH V. T-DNA fEIEHE I
11,978 bp T, Z OHIIBINTIRFTERE 1 (FEAFEHRIZ O EIEBIR) IR LTz &
BYTHD,

@ HEOHREZ AT LHEERINN D H5E81%. T OHKRE

7' A3 K PHP27118 O/MAIEREAEIRIC X, Bik~—h— & L THAEDE A
IF =AUt (spe) BT ONT 73 A 27U UiitE (tetd) Bl 03E
FNb, INHEE L. MAEYT TR X — 5B S Y D, R T T A
2 REETMAED R T DO Er~v—h— & L THRET S, L LARNR
5. N HHAEWEMNMEEMGR I, BEICEASINS T-DNA fEi Cldze < . Ml
BRI ET D720, EEICIFEA SRR, BB, SUAEWEEE R T2
ETAMUBERERNSEASN TN 2T T oy FOFIC LV ERL T
W5 GRAPERT ; MG I X FERIR)

10





@ XU Z— DGO M N OGN 2 A 556013 O 15 Bkl B 2 15
15 FIE A S5 T-DNA sEIIC G A rlRE & T HRNIEE N T 63, fig:
5 PEIZZ2 0,
(3) Bz B0l ik
10 A4 BEENICBASINTEREEORERK

AHHHL 2 N w2 v OERIC O 7= i SR O A % OV FRBESE 12 & 5 Bl
A 1 (123—) TR Li,

15

11





Right Border

colElori COS

Hind111 (51485)
Bel 1(50460)
Hin d111(49970)

Hind111 (48849)
Bcl1(48038)
Hind111 (47940)

HindI11(78)

ubiZM1 Promoter
ubiZM1 5’'UTR

ubiZM1 Intron

Bel 1(2546)

g)%_p Hindlll (3969)

ubiZM1 5UTR
/ ubiZM1 Intron
/] cry34Abl
. 4 pinll Terminator

ORF25 Terminator

ubiZM1 Promoter

Bcl 1(47667)
X TAPeroxidase Promoter
virB cry35Ab1l
T-DNA ; i
Bl 1(44899) / ks pér;:/g/e;gnén; rtg moter
Bel 1(43315) ' 5L pat .
\CaMV 35S Terminator

PHP27118 \Hindlll(ll738)

Bel 1(40721) - 54910 bp T Left Border

VirG t SPC Bl 1(12212)

virC2 L3 \\\ Bel 1(13742)

Bcl 1(38557) ~ .
virCl

HindI11(36877)

Col El ori

Q
Bel 1(18243)

tetR
oriv tetA
ctl A Bcl 1(19795)
oriT
ubiZM1 Intron
ubiZM15'UTR cry34Ab1
ubiZM1 Promoter
ORF25 Terminator pinil Terminator
Hind 111 TAPeroxidase Promoter
®ZE crylF cry35Ab1

Bel |

ubiZM1 Intron

pinll Terminator
CaMV 35S Promoter

ubiZM15'UTR pat
ubiZM1 Promoter CaMV 35S Terminator
Hind 11 Hind 11

Right Border
"memL:_+

—

<
<

PHP27118 T-DNA

Left Border

L e o

>
>

11,978 bp

k[ 75 %23 F PHP27118,
T : Az b oo a BT A A DNA oK,
BT R Er 3 O DNA 2R,

1 77 A3 K PHP27118 (28T 5 i 518 DOFE Rk ) ONHIFREE 3R 12 K 5 BIWrERAL
12
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7 fEENICBASINT-EROB A SE
IEEN~OEBOB AL, 77 axy 51 7 AExZ fAvny-,

N B TH X A E OB R ORGE

O BRI S0k 7iE

EErB NI/, BRESET IR AZRMLEETHREAFT IS
LTk 0Ek LT, B, PAT BB 2FEAT HMIBOEKIZITBRESET 7
RAKORT VR X — FOWTNHRHFREETH D, FREAIET 7R A%, X
DRI BER E T A Z S35 Z LN TEX 5 (Dennehey et al, 1994)

Q@ BOBATERT 7as T )0 MEOGEIXT 7a"s 7 ) U LAOREE
DFAF DA

Bz =V 2L, 77uexr7 ) oshrzRELE, 61T,
7 A3 RPHP27118 DAMAIEFIEIIIAMIA X RUER 2T DT ) AT i%ké
NTWRNWT ERHERINTEY (RFFER 7 A REHRIC S X IERIR) |
7any 7Ty AOFEEKROEFIT RN EZEZLND,
@ EBOIBAINIZMEND, BASNTZEROERY OFEIREEZ MR L2
ﬁ%\%%i%ﬁ% AL U 72 R E Ot D W) A5 M BB R | 2 L B 72 1 R
EWNET HDICHO LN R E TOFRKORKIE

iﬁ@i%?%u3y®§%%LiH2(B&~9;ﬁ%%%%KO%#%%)
DEBY THD, ok, AR ROFMIL, T1HALIETSH S,

(A B > = FEBAR)

M 2 AR b UER 3T OF R

13
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(4) MIEPRICEA L7 BB D {ERRE R UM AR & 5 TR B & M
O BASNI RO BRI S EET 5T

B LIEERT., MR ORIZIRVIAERD & A T AOIERNCREO BT

%o BEBANEILT OB EZ T 5720, 2010 £, KET A A UINOEETA
$¥z b Ew a0 F1*1, BC2F1*1, BC3F1*!, BC2F1*2 Jx (1} BC3F1*2 4%
(2, 13~— ; HAIERIC O ZIEBR) 2B L GRITERE 8 ;5 #A1
EHIC O X IERIR) ., 2 EHIDOIENS S 7 & DNA i L, %% crylF @&+,
cry34Ab1 &5 1-. cry35Ab1 BIn M N pat Bin DB FHRNT I ~—2
L2 PCR a1 o7,

ZORR, WTHDOT T4 ~—IZB VW TH, BlaFRNEASNTWAHEE (5
PEEER) EBETFNBEAIITORVWER (BEEE) ofs—E L., EARK
THIAEEL T,

BT TA—ICBITDERE FEL TR 2 (143—) [ZRH#H LT, F1*1,
BC2F1*1, BC3F1*! }x O BC2F1*2 D 4yBEtbiL, B S D408 10 1123
& L7-, BC3F1*2{:A o 99 K (H> 7L A) TIEHEHFHAEZE (P<0.05)
NRO LT, B2 96 fEiK (o7 B) KOWBlay b 73 @K (Vo7
JL C) IZ2OWT 2011 AT, ZORSE, o7 v B KDY 7L C OWg
NI EAEZE (P<0.05) [T3RO LNRnoT=T2d, o7V A TRD D
NT-HAEZT, BBV 7 RICEBRICEEEER N S G ENTizoIicE Lz
EEZ T,

PLEDX 1T, BFEABLLIIA L TIVOEANCFET L2 L RESL.,
BAINT-EBOERSY) X, e n a Yk FICHEET A 2 LRI,

# 2 PCR M z4ats & L8 AR T DO oy Bk

\ T AR | AR

i A R e | ot | e | e | D

Fi*1 98 49 49 52 46 0.545

BC2F1*! 100 50 50 48 52 0.689

BC3F1*! 100 50 50 47 53 0.549

BC2F1*2 100 50 50 53 47 0.549
| BC3F1*2
TV AY ] 99 | 495 | 495 | 38 | 61 | 0.0208 ¥
7By | 96 | 48 | 48 | . 49 | 47 |1 0.838

Yo7 C» 73 36.5 36.5 39 34 0.558

WM « A R,

1) MIRF S5 BT 101,

2) BHEERIZ ATEORT T A ~—IZB W T, BYEREEIIET 7 1 ~—IZhWn Tk,
3) v v &5 C10T-31399377,

4) EHFHAEEZE (P<0.05) HY,

5) & v h& 5 C11T-39367876,

14
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@ BASNIZEROBRY O =2 &=L OB A S T2l D85 O
(BT DARIZED L ENE

Az hvEr 2O T1, F1*1, BC3F1*l, BC2F1*2, T2 K} BC3F1*3
A (KM 2, 13— #ARERICHOEIERR) OEL AW 7my b
IITOFRER, FEBETFERADEY M3 1 a—BAIN., BEHMAIZLEL TUs
ESNTWD Z RSNz IRTERT RO 9 ; A IS S IR

@ PR EICEE I E—RNEELTWAEASIT. 20308 LT\ 208k
TWAH DR

@ (BDDOITBNTEAEMITR S DRI SN T, BRSO T TOMEEKRH
K O T OFE B % E 1

2010 I KET A A TIMNOIRETHEE: LAz N7 r 2> BC3F1*1 {#:
(X 2, 18— ; HAMMERIC O X IERA/R) @ 9 FEHIOZE, 2010 2K 5
BT CKEITAZATM 2 5. AUV AN, X7 T ATIME R FH « A5
FINA 1 1) OIS THE: Lz FUs R (4 2, 18— A i sRIC o &
FEBAR) D 9 EHOIZE, IREL ORI OTER 2 -, ELISA BIZ X 5 04 %&
1Tole (IRATER10 LN 1T ; #AAMEBRIC O IEBAR) . T OFRER., WL
RIZHE CrylF EHH'E, Cry34Abl 5 HE. Cry35Abl EEHE KN PAT lEHE
DETHEEINTND Z LD BV, BEOLZEMENHERINT (£ 3, 15
_=),

* 3 HEHEOEAR
VEME R/ ME— R KE) (ng / mg #4 H)

. o | X2 CrylF | Cry34Abl Cry35Ab1 PAT
A R e B B
e 10 31 29 14
*1 1)
BC3F1 = (9-11) (26 - 35) (20 - 23) (14 - 14)
5t 9.7 26 33 9.8
(5.3-14) (22 - 31) (28 - 39) (4.8-15)
5.0 21 13 0.65
*5 2
F1 s (1.3-17.5) (13- 28) (7.8-19) (0.39 - 0.90)
o 35 9.2 0.34 <0.28 ¥
71 (19 - 49) (4.7-16) | (<0.329-0.53)| (<0.289)

1) Affaz bvEvay (BHEER) n=2,
2) AL huEm L (BHEMEE) n =20,
3) E FPRAEA,
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® UAINADIRYGLE O OREEE AR L T A S LB B AR EE) 5 1 2R
EINDBXENOH L5613, U nEEOA BN O

BASNTERIImEZ TRE L T OB 2 & £V, VANV ADEGT D
DRI Z it L CH A %I mZE S D BT,

(5) JEnFfH#x AW O R K OF8AI O 75 DN Z 41 6 DR K OE#ME

o K OB D 53

UTFTDT T4 ~—%taHn5 0 T7vaALERE PCR o8 GRAEER 12 ; #H4+
FEHIC S & FERR)

AL FUERa VR T A ~—% ARG ROED Bl ST E
0oy OB R A R (RIATEEE 12 D 49 ~—3 Table 1 ; #HAMUE#RIC
DX IERR)

s WIEMBIG 7 7 A ~—%F () « b Uto v NEY hmgA Bis1 % g

(AT B 12 D 44 ~2— Table 3 ; #HAMBERIC D X FEBIR)

FeBW) 7T A ~—xt = W25 6 OBIEED O A XX 90 bp, NIEMEE T
T A ==X DYEE . 79 bp.

Mz P E oy LKL hUEoavonThy, NESEG T
TA =5 LV EREM PR SND, 2K L, FFRNT 714 v —xt DY
Al A2 bR 2 ORITHEEEM D ERIND, LR -T, W77
A ~v—%EHWDLZ LICED KA hUEna v EEBIITAZ LN TE 5,

R (AL FvErad A ) ADNA [ FuERra YA 2 A DNA X100)
- EEIRA : 0.08 %
- BRI : 0.04 %

(EE e

Kz hvEravE AW 2 ik (K4 Eurofins GeneScan GmbH
UK [E Pioneer Hi-Bred International, Inc.) TO3HTIZ LD . BHHMENRD i
7= (BATEEF12 D 51~72 _— ; #HA B #RIC S X IERR),

(6) 1EEXIIEEORT 0% Lo L OFfE

O BASNEROGRY ORI L 5 S AR AT AR AR
D EARH) 72 N

ALz N Er UG SRR, E eyl F BRI 5TFa v H
ERIEYIME, cry34Ab1/cry356Ab1 Bin 12 LD a2 v F = v BEREHMEL D pat
EIE IS DRER 7 VRS 2 — M TH D,

16





Fa v BEREHMEICOWTIE, 2008 EIKERT T AL DIZE T F1*%6 )&
O F17T AR (® 2, 183—2 ; fAARBIERIC O FERR) ZHE5 L, 93— v
T )AL FICEHDEORELFHE LT, = v F 2 BEREHMICOWLTIL,
2008 BT KE 2 % Y ZINDIFH T F1%6 O F1*7 A% (¢ 2. 13— ; #54
BWICHOEIERR) Z2HIE L, Vo AZa— 2 b— MU — AL HBROBER
JE &ALz, BREAIZ VAT F— MIHEIZ DWW TIE, 2010 FIKET A A TN
DIRET BC3F1* fitfk (4 2, 13— ; HAMBE#RIC S S IEBR) 4G L,
BRECAIBAR # O PEZ A Uiz (USAHER 18 5 ARSI > Z FERRR) .

ZORER AP by TR a VRN INOREE AT 2 LRSI (B 4,
17—),

# 4 KMz N UER NG SRR O AR R

15

20

25

30

; FERHH 2 AAEH %
nE e hyERaY FUED DY
A—u N T ALT (Favh) I s o0
R B IREE : ¢
[ Gohi—gn 1] 80760 (9.0-9.0)
UITAHR A= )b— h T — L o .
(2w F 2 H) L DBORERE 2 : :
[ S R/ ME— e Alit) ] 0.3-2.7) (0.0-0.6)
BRECHI 7 VA ok — Rt 9
[ WS / Bt s ] 0/194 47147

1) Affaz by (BHERER) n=48, FEFHHLZ b 71 222 n=48,
PR B IERIC T —a v T U ) AL WA 1R 720 3 300 PUEfE, 1 KE 1%

o 8Bk, 3 Ik,

SEAM LY R OR S FEBBICEOREL . 1 (ITEAFDIEIZ 25ecm U EOBEH ) ~

9 (f LT OBICERRE O AE) ORETHIHE ORTER 13
D 44— Tablel B (FEARMHHIC & IEHIR) : Guthrie ef al, 1960),

2) Rz v vEra s (BBHEMEKR) n=30, FEHELZ N 7 E 1 23 n=30,
RS 2 TEW Iy o 2 H v a— L b— T — D8 A 14720 4 1,000 EEERE, 1%

AP AT

w1z ox 58k, 3 XA,

KA (FENAGTENAIREOR]) (B2 BEHE, &8s, o
BEKROREELZTTREEZHZ, BEFEZA a7 (BEFLZZTRE [ ROKRE)
RN, BFICLVEIPH S cm RifilCRo72R %, BEFEAZITRE Lo,
BEOFHIIBWTEEELZZIT TV DIGAIE., ENETLORX a7 2 IE, B£FR
LOBED AT X0.00 £720 1, 2 L 3 DL LOFIORTORMNREELZ
FCWDYE, ZRENA2 71X 1.00, 2.00 XO3.00 (ER) &725 (RTE
£ 13 D 5 ~—3 Table2 £ (tEAME #HIZ > & FEBA-R) 5 Oleson et al, 2005).

3) Af#z brEtway (BHEEAR) n=47, IEEEZ N VE BT 2 n=194,

AP I E

FEFE 13 HIZIZBREA 7 ViR % — b 0.45 kg active ingredient (&M F5%45y:
ai)/ha CEWE) 8. B 7 BRRICHTEOR 42 B E,

17
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@ VLTI 2 AR O ERREARHEIC OW T, Bis B2 BIEY &G
TOETHH5HEE EORE L OMOMEDHE L CFEN D DA 1XF ORE

WD a~g DIEAZIEL LT, A2 hvEnay LiFEDET 5085 L
DOFE & OROFENED LD DRETT 572D, 2011~2012 4, 7 = R RS
. FEE AT FREEES CRA AT o7 GRAER 14t E IS > & FEBE
R), A FUEm Tl LT FISH (X 2, 13— ; #AMRERIC
ZHEBRR) &, Mz FruEma L LOAREBZ: U Er oL b FEROER
#5824 A7 % PHNAR X PHTFE Z# % Fv 7=,

a JEHE M OVEE O K

TR FEEFRIC A HERE ORI, fB-R O E, BEOFAEMED 51T o8
MEFE DS, FEMFEE . R (R OfEE £ TR X)), M EiE, Mok S, M
FROERE, BIE K RO HOWTHHAE L7z GRAEEN 14 O 9~11 ~2— ; 14+
FAEHIZ D ZIEBAR) .

ZORER, BEROCBIIIEABZ: byt nas i) 1 BE o7, 2, BE
(IR P r o L ORI THEHANA EZE (P<0.05) 2ZNiRB® L=, £
DOMMOFEERICAMESEZ b oo LI L P ' o> L O/ THIEZ
7ol (R 5, 18%—),

# 5 JEREN OVAEFFRHE

g Rz P UET Y Az e 3y P i

B ERIE | 95%IEHEIXHE | EME | 95% (5 EHIX [
FIFF D 98.6 — 99.3 — 0.6859
FEIERI A 5H 16 H — 5H 15 H — —
HERE DO FhH ) 2 7H 16 H — 7H 16 H — —
FE R O H ] 2 7H 16 H — 7H 16 H — —
EOEFEAEME D 3.1 — 3.1 — —
ST o% 0.9 0.3-1.5 0.9 0.3-1.5 0.9295
MEFEDH 1.7 — 1.8 — 0.5850
5 MERE R (em) 2 142.7 134.2 -151.1 | 151.9 143.5-160.3 | 0.1040
fE (cm) 2 288.2 281.1-295.3 | 298.2 291.2 - 305.3 | 0.0493 %
o EE (kg) 2 1.728 1.639 - 1.817 1.687 1.598 - 1.777 | 0.4017
HEFEOE S (cm) 2 22.82 22.13 - 23.51 22.57 21.88 - 23.26 | 0.5406
MEFEDEAE (em) 2 5.13 5.05 - 5.21 5.06 4.98-5.13 | 0.1405
w'g 2 Hh ] — H ] — —
KL 2 E=! — E=! — —

1) #5RiERE 288 KIfFFE, HURMENT : 7 4 v ¥ v —DEEEMERRIE,
2) #RMAT 32 RildL, MEHRNT : BUBIRGET L,
3) HAMalr 32 MR, WA : 7 1 v U v — O EEIERBRIE,
4) MEFFRAEZE (P<0.05) HY,

2 EXITHT LR DOME (3=+25°

. 5=%£50°
18

L T=ET5T D3y






10

15

20

25

30

35

b B YN I T 2RI

20114E 11 H 25 BT, BG4y MOEE L. Eo—/y ZNT 2 %
Kt (12 9 B 5 2380 10Ky ME@HIc) L-, @M 13 Hg (12 5 22
H) GBI LT fER., Az FyToa s RO hyEr I & Ik
SELCVE (RMHERE 14 0 12~ HARUE IS 2 FEBHR).

¢ RRIED#EA

5 HICHERE LA bt al FOIEMHZ o a (2o T, ik
LD 10 H 18 HIZBIZB LR, WIN BRI L Tz RIS E 14 @ 9~11
N—=; HARE RIS Z IERIR) .
d fEmOFatE A X

WEHOFEE (23— K« I3— D VERREEER) ROERERELZER, T
NHIEMEE 2 b U r a s b O TREFFEIAEZE (P<0.05) [FRO L2 0o
7= (& 6. 19— IRHEE 14 D 16 ~X—Y (HAMEHRIZ S X FEBITR)) .

£ 6 JeHmdHdki R

% H Iz P E R Y AfHaz hvEn Y P i
B EHE | 95%(E HEIX ] W fE 95%15 HH X ]
FEEE (%) V| 99.8 — 99.8 — 1.0000
B (um) 2 | 96.95 | 91.12-102.79 97.07 91.24 - 102.91 | 0.9704

1) K RHat 400 KIlE2, MEHENT © 7 1 v ¥ v — O EBEMEERIE,

2) & RHEr 32 Kl iE,

BERHIENT  BIDIR G 7L,

e MOAFER, BRIVE, IRIRM: M O 3R

T DAEPEE -
MEFRODRIFI L, — IR N E R E A SR, Bz boyEma s &
MR EH A EZE (P<0.05) TR LNRhoT= (R 7. 193— ; IffHEE

14 ® 9~11 _— (HABERIZ O EIEBR)),

* T FEAOEERE

H FERAHL % 17%41:1 a3 ARHHH 2 B 17%41:1 = P i
B ERIE | 95%IEHEIXMH] | EME | 95%1E EH X [H]
HERR DRI 15.8 14.9- 16.6 15.4 14.5-16.2 0.4540
MRS D — FIR 3 47.3 46.2 - 48.5 46.9 45.8 - 48.0 0.5468
HRIE (g) 39.66 38.63 - 40.69 39.16 38.13-40.19 | 0.4180

R 32 BRI, MRHIEAT : BURIRGET b,
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INFERFIC BT D OBRIIE, FEMHLZ b U o LRFRICED Lo
7= (RATEE 14 D 9~11 _— ; #HAFMESRIC > X IEFTR).,

IRERME K OVFE R

WY HOfE 26 LR FREHME LR, BERTEL., i vy
Foal b OMICREFEIAEZE (P<0.05) ITRD LNl (7 8, 20—
VB E 14 0 12 =Y (HAMRME HRIZ O X FEBIR) ),

# 8 UHEELICHERE L7-fE 1 ORIFR

AR B
AH | wvzaay | ppenay | PH
FHR (%) 97.8 97.8 1.0000

M EF 400 RiFEFE,
WERHIENT @ 7 4 v ¥ v — DEEMERRE,

£ AR

EREC h a3y & R AN EAEL TV D L owEITRWN
D, REEROREIII TR0 T,

g BEWEDOFEANE

ALz Py Foad LIEHBZ FYE R a L OFEWEOEAMES T 5
729, BVERER, A ZRRER K O A FRRBRIC X 0 Bt LT,

= AERAER

AL b U E R 2V ROHABZ b Er 22t Lo LA AT
WEE DY T A 2 i L RFRR O EE A LT ORATEE 14
D 13 ~— 5 AT HIZ S & FEBAR)

ZORER, WTFHITBN TS, AR b e = o itk T L MR A b
Y T 3 R L L ORICHEEHE A (P<0.05) I35 B/ i Tz (%
9, 20—2),

# 9 BIFEABICR T NV AWEA a2 ORIFR KLY E

JEMZ hyER Y AfHz bvER Y
HoOH Fehnth 1 aE Rk 4 14 P &
S S 95% 17 FE X ] A 95% 15 #H Xt
FHER (%) V| 99.0 — 99.0 — 1.0000
W E (mg) 2| 407.0 175.2 - 638.8 369.5 137.7 - 601.3 0.5750

D ARHERE 96 KR, FFHHENT © 7 1 v ¥ v — DE SRR,
2) KRR 32 HRIE, HERHIFAT : MUBIRGET V.
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Atz brEw v ROIEMIEZ b v n o > OB K OB 4 5 HIC iR
Lz HEECRIEE DY 1 2 A 2 2R U B R R O B 2 A LTz (R
(R 14 O 14 =2 HAVREBIC > X JEBIR)
ZOREE, WTHIZBWN TS, A b7 E T o AT LR R
U E w2 A E ORICHE AR EZE (P<0.05) 13580 bt/ -7z (R
10, 21~=—),

# 10 SHAHRBRICBIT DY B H A 2 DFEFER K OGY)E

JEfHEZ PUER Y Affaz hovEm a3y
H H A A 1158 hIA A 1158 P

S S 95%15 HH X ] W E 95%15 HH Xt
HER (%) V| 94.8 — 92.7 — 0.7670
W) E (mg) 2| 178.2 147.9 - 208.4 172.2 141.9-202.4 | 0.7337

1) 4 RHEEE 96 KIFEHL, BEAHARNT © 7 1 v o ¥ —ORHERERRIE.
2) #FHEA 32 HRIE. MERARNT - BUMIRATT L.

TIEE M AREER

Zliffﬂ?ﬁii FyED o \\/&U\éqz%ﬂ?ﬁi F7Erea C/?:g*:'ﬂai% Lf:?&@if%a:ﬁﬁ»é
WA GIBEE BB OSRREE) 25 L7 (RATERE 14 © 15 ~—
U HAMBIFERIZ O & FEBAR) .

ZORER, BoRE I, R b U o RS R OB CREHEEE
72 (P<0.05) MEDHLNTZA (F 11, 223—) F/PhROEKEDOWTIO
BE . BEORIZEICBWVTEE DI ST AT 7= & X OBERO LB O
AN (12, 22°—2) IZHhoTe, £z, TNETITAR S NIFRROBEL T %2
A LTSRN BN T, BB ~OZBITRD 5Ty, BlEo Z &
Mb, AR Z b ED 3 RO b T = S O OB B TR
SN FA BT, SRV 2 PP ORI EE O LB BB S o
T2l OIAE LT EEZ LI,

3)

< F 3 v BERIHIE R OBREA] 7 VR > % — Mt b 7€ v 2 2 (erylF,pat, Zea mays subsp.
mays (L.) Iltis) (B.£. Cry1F maize line 1507, OECD UI: DAS-01507-1) (CEAak174E3 A 2 H 7&RR

s Ay F oy HE BB R OBRER 7 LR v x— Mt s v € v 2 U (ery34Ab1, ery35Ab1, pat,
Zea mays subsp mays (L.) Iltis) (B.t. Cry34/35Ab1 Event DAS-59122-7, OECD UI:
DAS-59122-7) (“¥pk 18 4F 4 1 10 H/KGR)
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Mz hUERa Y Affaz FvFEo oy
H B Fohntk ke HEE k14 P g
SEEME | B/ ME - BeKME | SEE | S/IME - RORE
A (X105) 969 658 - 1,252 714 346 - 992 0.1111
BB (X 104) 276 246 - 317 238 209 - 260 0.0320 *
SRE £ (X103) 130 94 - 145 125 101 - 158 0.7858

41, 1 KEIZE ¥y — L OFEWfE, n=20,
i cfu/ 1g Wt

AT « IIRAGET L,

* EHEIA R (P<0.05) HY,

# 12 [FIREEETIIC T iR EO TP R R

A w/MiE - KA
2007 4 388 - 717
2011 4 547 - 1,047
2012 4 12- 64

B X104 cfu/ 1g Ha 1,

FAEDVEMRSE AN I 2 FHANE,
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(2) ERFEDIEL

(3) ARBEZIT LD LT HEHICEDE T HFEORARRIZIIT 2 HRINEDTTIE

(4) MR ENETIBETNOH 55EI1CBIT 5SS
% 1= DR E

BAEE R 2 S,

(5) FEBREHFTOMMEUIE HEEMFENTESN TV LR L HEORE T
el 14 Dl R

(6) [EAMZIIT DM HFITEIT 2 FH#H

AR bV E R 2 OES R OERAENZI T 5 HEERILE, £ 13RO 14
(24X—2) DLEBY THL,
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KEEREER#ET (EPA) 2012 4F 6 H KGR (T 40 [
T e X

A EMRAET (CFIA) | 2013 4 6 H 7GR

A it & L CoFH

71 ZR4EE (HC) 2013 -6 A& | B&dh & L TOFIH

i ] i [E AR BT (RDA) 2012 4F 11 H Hi5% | fidkk & L CoFIH
2013 4F 8 H BifE,

* 14 THENSET D HFHIRG

H 56 ok HIGH - KGR H HJ
—REf A (WEEISICRT S
JEMOKPER « BRETE | 2011 42 9 AKGR | BhE, PRE . EiRk & OB ONT
CHOITHRET 21T%) V

JEAE Sl 20137 HHIFE | B&dn& LTORIH 2
R MRIKBER 2013 47 HHIGE | ikt LCToRA 3
2013 4£ 8 H HILE,

1) s R X A O S O BN X 2 AW O ZERE ORI B3 D 15
(PR 15 ARIEAER 97 55 6

2) i AElE (FEAD 22 AEEAES 233 5,

3) Bkt DL MO MR K ONE OB T D1k (BT 28 AFILHEEE 35 7).

ek, AHfax hUERravOEABLEFEAT D RUER Y 1507 R,
59122 AL TN 1507 X 59122 AHYHBRIZH —FafE %  (F&HUTEEHH I3
5t@®@m\ﬁ%\mi\%£\ﬁ%&@%ﬁﬁ@ﬁ:h%hﬁ%?éﬁ%)
DB ZZITTWD,

4)

- F 2 v BEBEPUE R OBREA] 7 VR > % — it s 7€ v 2 2 (erylF,pat, Zea mays subsp.

mays (L) 1ltis) (B.t. Cry1F maize line 1507, OECD UI: DAS-01507-1) (CEAK17T4-3 H 2 H AR

s Ay F oy HE BB R OBRER 7 LR v — Mt N v € v 2 U (ery34Ab1, ery35Ab1, pat,

Zea mays subsp mays (L.) Iltis) (B.t. Cry34/35Ab1 Event DAS-59122-7, OECD UI:
DAS-59122-7) (FAk1844H 10 H 7&GE

- FavELRa T v EBRGUET NCEREA 7 VAR 3 — MitE h v Er 2

(crylF,cry34Ab1,cry35Ab1,pat,Zea mays subsp.mays (L.) Iltis) (1507x59122, OECD UI:
DAS-01507-1xDAS-59122-7) (*F-hk 18 4F 4 H 10 H7KFR)
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BFETHD hyERaVIE, BREICBWTREEICOEAFEHAEERDH S, L
T2 o T, RAEMSEEMEEEFARMC I\ TIR, ARk B 25 2 5 ZEAE D Bl
FEDICHSE Az hyEna  lIE iz by oy L oRERIC LD,
NS D AREMEIC W TEER LT,

WA BT DEALE
(1) FEZZT 5 ATREMED & 2 B AEBEY) & O R E
R, FUEraURENPEICBWTHAET S Z LITEHE STV,

AR Z N U Ew 3 VOBAICET DEBAMEICREL 2R BELTAEFTO
ek, EFEMICR T D IRIRmE, koAt o4& ERE, Bokitt, KIR
MR OFEIER) (IZHOWTIEREIFSE CHlAE LR, BEROVA LK OBRERE 2R,
MLz PR oYl OB THEITGRO b roT- (F—.2.06).0., 18—
D) L O RIERIOE CIIIEEM . F o o UICAER, R G IR -
vED Y E OB TREFIABEZENED NN, BEROEOZET 1 HTH
D, BEDEDS 10ecm (FlIAGL LT3%) Thololodh, ZNOLNAMEAZ N UE
navERAIELERICED EITE ZHN,

ALz hUEravZiEFa v B AR ay T oy HERISKT DG
HEINTWb, L2LERG, ZNHORBICEA2EEIZ. hvEra v HAR
BRETCEBETHZLEZRNEEICL TWADTERERTIZARY, LN T, KM
DFfHENRAHEZ by B a2 HRRE CHAIELERITR D & 135 2 Hu,
Flo, BREHR Z VR H— MIHT HME BTG5 S TWD Y, BRERE N T
ABREAIDNEAT S D 2 & IFARE S U,

LE=NoT, ZnbffEENREicky, Sz vt oa v oRalcs
T BEAMENE F D L IFE BN,
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PLEDZ Enn ., BEICBIT 2ENMEIC L D Y
MW X E SN2 o T2,

£2 52T D ATREME D & 5 B AR E)
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(4) AMSERMERENET 2 B2 1L DA S O

PLEDZ L, Az N 7Enas OB IT AEMMEICET 54
SARMERENAET DB E TR0 &l <7,

A EWEOREEM
(1) BZZT 5RO H 2 B AT % O R E

hUE R UNBAEBREY O A BT EF ISR L RET XD A EWE
YD L OWEITR,

WEEEIZ S BV THRIERER, 8A KB N O HEBAEMHERREZIT -7 (F
—.2.(6).Q.g, 20%—2), ZOFER, BRIERBR &K O#hHAZREBROWT ORI
BWTH, MetFMABEITRO N o T, HEEYHRERICE W CTIThR
IRE N O E I FRE BEZNRO bR o 7o’ B E B W CIE
MLz PUEoas L OMICHHFHNEEENRD DN, LrLans, JIE
SN R E I BN R OB KEOWTNOME S, \EORIZHITB W CEE O
JELFE 2T o7 & E DO EROLEBOHPHZ B2 5 b D TiXenroTo, iz,
INETITAR SN ZREEDERG 28 A LT RAMICB W T, LEMAEMIE~O
WEITRRD LN TV, DLl Z b, Az bvEw a s K OJEME X
kBT o U OB E RIS SRR RRA B L, BB
DHREBM OB DEIRANNE o= T-DIcE LT b EZ b-, L)
ST, A FUER a VIBWTAHEEWEOEAENEE > TWVD LITHE X
o,

Az b oo a2k Z CrylF & HE. Cry34Abl & HE. Cry35Abl
HEHEMOPAT EHENEAIND, INOEHEEBEMT VLA EDRITT
2 ERECH OFRMEIEFRD STV (—.2.(1).2.@.b, 93—,

PAT ERENBABRY I L CTHEEEEZ T & o®EIT7ev (ILSI, 2011;
OECD, 1999), 7=, FREHIZ VAT 32— NAFE, A2 e o
PAT EHEIZLY NTEBEF NIRRT — IDBELEIND D, N-T BT VT ILR
VA= MO T DML TN R RZ— P L VBN ERHERINTWD
(BN EZEEZBE, 2012) , EHIC, NTBFILTIVRT F— MIEEKEBFHED
T, AR FR—= OGO SILEMDO—o2L LTEENTEY, bvEray
BT DT NAR R — e L COREEEMEPED Hiv, BEICLE2M T S
TW5 (BARRSEFAFEIRELI, 2013)

2 CrylF & AE K& ) Cry34Ab1/Cry35Abl EEAE X, ThENF a v HER
FOayF oy BERICH L CERRIEREZAT 2508, ZOMOEBWREICK L TO
AR (B—2.(1).0.Q.a, 83—),
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FavHRBROI L, BEAF 4R Ly RU AN (2012) (ZHap R O
HEIRGEEFE L LTSN TWALDIX196ETHD, Db, Az M
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R U A b L ORI S OYERIRSGRAE 275 T 5 B A BI8)S E Ry E
T, bUEw 3O UTBIEA A TR R 2 BT S AR H S E LT 4
MNRE SN (AT EER16)

(2) RO BARHINE OFFAT

W CrylF EHEOEMNERTHLI—a v T U ) AL HIZxT 5 LCso
CEEESEIRE) 1%, 0.58 ng/lg TH 5 (IRTEERF 2 5 #AAEHIZ S X FERITR) o
72, Cry34Ab1/Cry35Abl EHEOEMERTHSL /) —PFra—r1— T —
LAY AE s a— 2 — FU—AZxFT 5D LCso fHIX, 5.56 pg/em2 KT 44.5

pglem2 TH D (IRATEERF 3 5 (ARG HRIZ O X IEBTR) o

(3) HEOELT I OFHM
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AR L 7=,

EREPIE NV ER a vl ER (Fa v EAA /N~ X T Danaus
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HEFEIR S CIIE T EORENET HRREN S D L WO WwEDRH 55—, EEE
AT DR BIMECTEIRETHL LV IHIRELH D (IRMHER 17 LN 18),
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RBEN FUER AT OREHIGEDICRESND Z & HEZEH,
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BNWEEZLND,

ozt FESNZTFavAARayFaovBRREN N VER Y
L EHE DRI AER L TW A ARV B 2 o, @EEL LT
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D EEE D,
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FARRIE & il T~ D BER D —>Th U | HEWH CTIIIERER £ 72 I BHFERITAEAET D,
F IR I OB ET HRFEDS /3O VIIEEGT 2 EEX LN EERR
R CTH D, AT, Z2OHE—BEEICEAET 2 3-T4F-D-T 7 /-~
7ua Y UE-7- 1 v (3-deoxy-D-arabino—heptulosonate—7-phosphate,
DAHP) & iR (2 L - CRIE &2 52 1 CHilfEl S 415 23, DAHP 75 a2 U A I Fed Ak
SN D E TOEMETIE, TR ESCEAA AR L - THE S0 ] S
AU D ATHEMEDMB O TIRW Z E R SN EIN TN D, 2D Z & 13X EPSPS 23 AR#R
BT HHEHEERE TIE W E AR L TEY, o> T, EPSPS IEMEDHEAR LT
b AR ORIEED THIHEET X JBOBRENGEDLZ LT EELD
NTWA, EERIT, HEHE O 40 20 EPSPS Z 43 ARl B\ T, B
T X BRI ER SN EREINTEBY, AT, Ty MR
INETIZREME LTZBREAIT 7 v BT » TR (XA X, X%, TH,
FTER 3 Y) OR G/ FEVZ ORI O T, T O X EWFE RO T
BB AT, FEET X BEEIZ T OIFEE R Y & O THED 722
WZ EDHERSILTWD, T3 D Z & X EPSPS WARREIZ 3517 2 SR Tl
RN EEEFFLCWA, F72, EPSPS IR AK®T ) — /LB L R (PEP) &
V% I E-3-U FRHE (S3P) /v, EPSP L MERE Y EAHE (Pi) 24 U D Al s &
it R TH Y . ZHOOEE EFRRNICKIST 5 2 EnmbnTng, 2
AU LISMIME—EPSPS & i3 5 2 ERHIHAILTUWA DL SIP OFALURTH 5
XFIMTHLN, ZORIGNEIT S3P & DRIED 200 743D 1123 &3, AAEN

THEE L TRIST S EIEE R,





@ CP4 EPSPS B EHE M. BEEIDT LILA v L ike FEEAR T I BREiY A2 a3
HNE I T R=REFNTHEE LIZE Z A, BERT LV EREERIC
HRMED B B EH 2 LT o Tz,

(2) N7 2 —ITBT H1HH

Y AON:EPS
KLz buEravOfEHICHWS XY % — 1%, KIBE (Escherichia
col ) HRKD T Z A3 KpUC 119 TH 5,

T R
Ry F =T, 9,307 bp TH D, KGHEIZBIT HEEST ¥ — D&k~
— D —EEFE LTRTI AR Y Tnb HRODF~A v,/ A~ A 2 UiiftEdE
157 (nptI1BI5T) ZFFD, AT 2 —ORGEPEITHE H AL TR,

(3) HAn T/ 2 A5 OFR LT 1%

A4 1EENICBA SN ERBEEORERK
Az b oo OERICIE. ERRO nptl] Eis+ % £ pUCL19 H kD
J A —H Ll DD cpd epsps BIn+ B v k ([P-ractl]- [ractl
intron]-[CTP2]-[cP4 EPSPS]-INOS 3° 1 J U [e35S]-[Zmhsp70)-[CTP2]-[CP4
EPSPS]—-[N0S3’ 1) Z3difk L7=7"F A 3 K PV-ZMGT32 ZHEEE L | WEp il O 8 s 1 4
AT DHERIZIX, 2D PV-IMGT32 ZHI[REESE Mlul THERL | nptl] BIsFiEEkEZ G
7T A RAVERE & BT ESLIR DNA W (PV-ZMGT32L) & 7z,





F 1 EACHW T PV-2MGT32L OAAERR B « ok & OREAE
s | | ek O
(Kpb)

cpd epspsBIin 1ty RO

P-ractl | 0.9 A xHROT 7 F 1 BafO S aET—F—fEK, HAEG T 23
é:“t]:‘éo

ractl 0.5 AR T I7F LB fODA L bryy AT TA T TOMEEGDD

intron ZElCkoT, BB AR IE S,

CTP 2 0.2 vaA XFXFD epsps BT DOF T, EPSPS EHE D N Kl 217
1ET 5 BERRIREE T T Ry a2 a— R+ 5%ThbH, BIEHRE
Z A D D EERMAR A~ L LT 5,

Cp4 1.4 AgrobacteriumCP4 KD 5-= ) — /)L /L E LU I ER-3-1 iR

epsps B R ER T, BREDTEIZ DU T p4-5 TR L7,

NOS 3’ 0.3 Agrobacterium tumefaciens T-DNA HHD / /) U ARkl (NOS) i&

10 37 FEFIFRMEEL T, mRNA DIRE A &GS, RN 77 =4k %x

FHET D,

cpd epspsBIn 1ty F©®

E35S 0.6 NV 7T =W A7 TA LA (CaMV) D 35S et —F— KO _HT
VN —EIR A R, SRR TS E R A BB AR SE S,

ZmHsp70 | 0.8 FoEras OB KL AEHYE (heat shock protein) Bin+DA v

Intron [NR=i ZmHsp?O A2 ha TEICB T DARERFORBEL S
WOLTOIZHWLN D,

CTP2 0. 22 YA X RFD epsps BinfDHF T, EPSPS HHEE D N KAl F
TET B IERRERIESTTF Niinza— N 585 Th o, HIWEHE
Z AR E 2> B BERRAR A~ L s 5,

Cp4 1.36 AgrobacteriumCP4 EHEEH KD 5-— /) — )L E L E LI F I [E-3-1 g

epsps AR FRBRIR T, FEREDFERIIC DUV Cid p4-5 IZFEH L 72,

NOS 3’ 0. 26 Agrobacterium tumefaciens T-DNA HH D / /] U ARkl (NOS) i&

70 3 FEFIFRMEEL T, mRNA DIRE A &GS, RN 77 =14k %x

PHET D,






7 15 ENICBA SN2 OB AT E
ESHIR DNA Wr T D PV-IMGT32L %/ —T 4 V)V AR K-> T, 7 v MHEIZ
SHEEND hUET o fEAWXCW IZE A LT,

N RAR TR X B OB R ORKIE

D PV-ZMGT32L &3 A L= BV A% 2, 4-D & iedkhsateth FCLIED AT
S®Icth, U AR — N A S0 T X (R 28K L, BIKSNIE L AND
FFE(R{A %45 C CP4 EPSPS & B D FEBL & il #r L 7=,

@ ziii(fﬂ*ﬁ%\_ Ny Ewa g/ S—F 4 Z VT EIZ L - T DNA %ﬁﬁ%ﬁj\bycb\
Bicid, 7Y RS TV AOBRIAEOHRIHA T DRI T

@ 1997 4F X 0 Rk ORI A BIAG L, 1997~1999 4RI M T THE 103 4 FF D
SRR AAT - T B ICE R ARH AR LT, T b ORSMBICE T,
AFREOTAE R OE BRI SIZ DV CTIl& £175 & & bIC, CP4 EPSPS & HH
DFE L OFF NG T OO E2 T o T2, TIN5 OFERIZE SN T, KETHE
7R A 232 1F T 2001 A0 b —fREPHEREE 3 B HIL TN D,

ORENZB T 258 ROUILL T O\ Y TH D,

2001 4E 3 H  JEAESEA L0 THEHL 2 DNA HA IS & 6L M O o 22 4k
T (THESX, BMFIA L LCoRZeMRE =TT,

2001 4F 3 H  JEMOKFES L0 TR 2 (R R O 22 2RI FEE 6 @ (2) |
(RS E . SRR E L COLEMERA 22T -,

2001 -5 H  BEMOKPEEAR L0 TEMKESBFICK T 288 (KOFHDT-
HOFEE ] IZESE, HA~OEA N THROEEH & LTo
FIHD B OFRIEZ DN, RS~ O A D HERE S L7z,

2002 4F 3 H &b, fAkh, BREEAIEH L7 AGEG TICBT 2 BIME R,
FRROLZEMERFTOHM AL Z DO TIIRNZ & DOERE %
F7,

2003 4E 3 H  EMOKEER X v THHHA 2 DNA Hff s e K QR EHR I o %
EMEICET OMRO TR E | ICHESX, ML L ToRe
MRz T T,

(4) MIEPICRE N LT RZ i OAFAEIRRE M OV IR IC K D TR S B D 2 e

2002 4 3 I LZENEMER BRI 70 ST ARG FIZBT 2B INER 25 o7, il
NI U TR DAFAEIRIE K VY SRS K DT E B O L EMEIZLL T O Y T
5,

P T ey Mo KA ABE OO R, ALz TR 0s ) A
D1 7T 1 a B —DfABLGFOHAAEINLTND Z LRSIV, £D 37 Kt
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FIZI P-ractl 7’mE—& —0D 217bp OWr i MFANE(sF D 37 Rt 57 1235 5 7 THF
FELTWAHZ EN, B T7ay MMt LS KigOHE A2 035 2 &Ik ‘O
HOMT 5T, Fi2, ARG FIXRE L THRMRIGEE L TWD Z & 3@ R
AT ey Mot Lo TORETz, S 51T, CP4 EPSPS EHE ORI | @ﬁ
HARTEE L TRIALTNDZ EE2BEOBRE T U A — MmRBRIC L0 fER L
TW5,

B, ZOHABLGTD 3 KETED P-ractl 7 1 E—Z —0 217bp OWr F 1 B
LT, ZOMEBCERGEDIESI TWD ) Z iR T 578 strand-specific RT-PCR
BTk A, FHABGTO P-ractl 7BE—X—F7-13 E36S FBE—X —DWNT
NP BIEESTNOS 37 F—Ix—H—% I —FZAL—LTNDEEXLNLIREE
MDBNRON-T, UL, Az b Er a2 5 CPAEPSPS EEAE DR Y 7 1
—TFAGRE W = AL 7wy Rt BRI S L7 D13 46kDa D CP4 EPSPS
BEREZTTHY, ZhEXv b REREFHIIRE SN R0l F—IR—F—D)
— RZ)V— T F TIE— NS 5 2 b, F72, BBEEMO LERR SN D O35 IR
o F/75>3%>%67Ui>$ DEHETHDL I ENMEINTWD, Lo TAM#Z FhUED

NZFUNT CP4EPSPS FE HE D AMNFRD L= DIE, ALz b U Ewr a v O A&
65%?57— IR—F—% Y — RAL—F HEEEMICBNTH, BBEKGE S 7o b
I IE 2 RUDMREFEENTNDTED EB X B, 2DV — RAL— |32 HhIC
B G2 720 Effam S v,

Fo, A Z P UER 2 VOB ABEMRIZBWTE3SS rE—4 —TiHEIND
cpd epsps BILTH O 3 — RiEIKD 57 Kb 456 T H LN 641 % H OEEBZNE
A HEP B 77 A Rl ki L CF I Moy O WE LTy
77o ZTD9H 5, 456 FHOHEOEALIZT 2V BBOEALIZITFE R0, 641 FH
DOHIDOEARIZ L W B35S 7 E—H —|Z Lk o> THHL$ S CP4 EPSPS BEHEIZHB VTN
X%@%m4%5@7°/@ﬁﬁ@ﬂ%@?SEEETiﬂ4vyﬁok@ﬁ\THU

NCEDDLZENHH L (COEAEEZLLT, L214P £ 9),

L214P |ZBI LT, DEPSPS EHE 7 7 X U —DIEMEICHED T DDO7T I J ligld L214P
’%WT%%ﬁéﬂT%TNXm#%ZM§E@7B)/i_@70@7\/&%%_
ITEEN TN & @QZ DT X/ EEOZALIX EPSPS & FE OTEMEAL & O =R it
TEICHE L RIES N & GL214P A & CP4 EPSPS £ F/E D #2150t I i
PENRFZETHDZ & XD, L214P FB A & CP4 EPSPS & /B O & HEREIZRI%E CTH 5
EEZLNT,

L214P NEEFDEfR T LV /7 LEERE EEE R T IV BREA A IE TN E I, T
— B R—2AEHWNTEH L= & 2 A BT VLAY CREEIICIEEED & HE0F % 3
BLTWEoT,





ZOWHERDOZALTEE DO THEE SN TRV LE L TRMIZEBRLTWD Z &R
PO b,

(5) B TR X AW TE DO K ORI O 715 NS B DR K OMF M

FBANBE T RO DRLONY 7 ) 5D DNA Bida 7T 4 ~—E LTHND Z &I
L0, Az b UEr a v ERRAICRHFIRETSH 5,

(6) FEENIIEEORBRT AT EOR L OFE

A D cpd epsps BIGTIZ Lo Ta— K& 5 CP4 EPSPS 28 B DML T 0D 45 47
TRHETSHZ LIk > TR b UEr 2 I2iE, BREAIZ Y R — Mokt 5
mﬁﬁﬁﬁém5o%@mﬁﬁbtazé\#m@zhv%mnvﬁ%%ﬁﬁJf
Y= FOREEZ T THIELZOICK LT, MifRX hvERra VIZEFICER
7

0 AL P I UIIET HRMTH D NK603-A L TN NK603-B,  IF TNZZ D xt
AL & LT Cont—-A SO Cont-B Z ik L CThalf i 57k 217 > 7=, NK603-A &N
NK603-B (%, Af#ax FvEr a2 ot (RO) 7206 587225 FHIEREIZ X > TEH
SNTZFL AT Yy RTHDH, B TH D Cont-A 2T Cont-B % NK603-A K&
NNK603-B & B2 SN RIS E D KO SN FEffax e a v o
F1 A7y RThD,

O FERELOER ORI
AFHLz b UyER v ERBOIERBL X by Er 3 L OMT, IR, FIE
FOMERERI, RRCRRERHE], R EREIIER, o8k, SRR, R
B HERES, WS O E ORI 21T > 7223, &2 TOHEHE TR FIIAEZITR
D BRI T,

@ ABYNCE T DAKE T SR
AR Z N U ER a2y EROIEMRELZ N U TR 2 O ORIRESME (KR
4°C) ZFHl L7228, WP HIRIREIEE 14 B BIQIXTE RIS L, Az
FUEr oy ExtOIEMELx bV Er 2 ORI TRIRMMEIZZRITRD b
No T,

® HHOBAME LB
b TR AR T %, AT BRI 2.
B LR LT 0 TR AT B = L 1 %@_%%i%ﬁﬁ®ﬁ
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BRAL THRICITRE EBG ORI E > TV A EEZ A b 71 a2 KOS
FEMHLZ PUER I UIZBWTHEIE LTz, LEDZ Enn, iR RERIIAT
Dotz

@ e OftER O A X
T OfE LI OIFEER 3 U3 UL U w7 AR Tt L, ST T oiig
LN AHEEZ FUEra s EROIEREEZ U E R a2 v OMICERITED
HILE o T,

® FEOEER, PURME, RIRME & OS2SR

fE7-O4pER L L ClL, Sib-mating U CULHE L7-HEFHOMERE | HEFRES. hisl
.1 Bk, Kifta, 100 RiE, RIEZFHA L7223, 100 FEZFR A TOHEBIZ
BWT A I FEn oL L IROIERI . B En o L O/ CHEFEIA
BAEITRD NN o7, 100 RIEICIB W THHZ b 71 =23 NK603-B & %R
IEAMA N U R =Y Cont-B DR THE A EEDEY HIv, NK603-B 0 100
KB Ol IL 33. 6g, Cont-B 1 35. 1g 72 o 7=, — 7. fi#ax - 7= =22 NK603-A
L tBROIEMAME S B BT 23 Cont—A O GRS 2L 1300 B E o 7o,
BUKIMEIC DU T, M2 & 2 Ot BRI % (RI3 36T, IR IR R (2
BHONTEBY, HARKMFTOPRANEITBEE SN2 h o T, IERE 7O 10 A
H OFRERITIN T, MR & IR X R & O CET e < T ORIRMEITEE
O LIRS T,

© AHER
A ARV HE T REZ T B AR TR I TA T L TN RHERORERI I T 7 )

ST,

@ AEWEOREAEN

ARURZ 1 DE R Ty LHROFIZ b 7R3y L ORT, MR
B, HAFRBR, WX IABRBRE(T o, A COMA TANIRL ke m =y Lkt
OISR N T 3k ORICREFEIE LR SR T,

3 BInTMHR X EWMEOHEMNEIZET 515 W
(1) FEHEONE

BTGB BT D200 A, B, T, RE, ERLOBEIRLE IS
(ZATRES 21T %,
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(2) EMSARNER BN ET DB TN DH L 5EIZRB T 2 EMESHIER B2 LT 57
D DHE IE.

HEEE IR LIRS E R 2 2

W

(3) EIMZIRIT DEHFICHE T D IF

KENCIBUNT 1999 02 17 AT OIFTEERA T4, FEREK OB R, E RS
PE, BHHICBET B ReE, HMERLICBIT D RREIC W TRIE M T TV B 08, IBEER Y
ABRHEICEIT D 50%M-R R B 0% OEHER S 2 FR < T X COFHMIE B 2B W
TREOIEAI 2 b v Er a2 & OMICREFFFINAEEZITRO bR T2,

- HE Z L OB HRIER B ORI

1 AR AENME

(1) EEZZT 2RO & 5 B BN & O FFiE

FET ot 1579 FEICHhNENICEA SN TSR, EMEOMERRBRAH D . Zh
FChUERaTRBRERE FCHAELEAITHRE S TR,

BEEICB T D EAEICBE D 2 R6E FERE R OVAEE OFsE:, B WIS T 2 KR
P, FER OFME KL O A X FiA-OARE R, FEIFIR | IRIRME L ORI 2 HEl iRt L7z,
ZDOFER., 100 I EZ PR 2 TOHEHE THROIEMILZ v E R 22 L OMICHEHFH
HEZTRO SN2 o72, 100 REIZBW A Z 71 223 NK603-B & kRO IE
FHHLZ BT E w2 Cont-B DM THEHFAIA B ZNTW Hivlz, NK603-B @ 100 HiH
DEYIENE 33. 6g. Cont-B X 35. 1g 72 o7z, — 5, f#fEx b 7E 1 =23 NK603-A & %R
DIEMHEZ b U E 7 2 Cont-A O CHREHEMABETRO b hoiz, LhL,
100 BN OBEAIZ BT DENMEICET 256 E CIIAMM 2 FvEr a v ExtlED
ML F U ER T L DM THREMFIAREZEITRD DR oTc 2 &b, 100 FiE
DIFEWNZ Ko THEAIZBIT DEMEREE D L 1TB 220,

AR b U w3 IRRELA S Y AP — M2 R0, 77U AP — b 2 i &
oD ZEPEE LIZK WHARSFE TIZBW T U AR — MiftETH 2 Z EB3HEEICE
T OEAMEZ S D LITE 2 BN,

LIED Z &b BEAITIRT DEAMEITERN T 5 AWM BRI B 22T D RENED &
2 WA B IR E S e o T,
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(2) RO BAERINE O

(3) WEOA LT S DR

(4) B SARNERCEDET D BT O 5% O ¥

PLENS . BAICBT DEMMEICERT AW SRR L AT DB IERn e
W S A7,

2 AEWHEOEAN

(1) WEEZZT 2RO & 5 B BN & O R iE

7 r a2 o0% 1679 FIZHOBRENCEA I TLEE, RMEoOMERARBRIRHY . 2
FTIZ M UER I UNIBWTHEDE OFEAEMEITHRSE STV,

ARz N 7w 2 UEEREA] S Y A — NI % D CP4 EPSPS B VB Z FEAE S
HHEEAH L TND0, 2&%5’%@%%?%%@(%5 ETDHHET R, e, FH oD
2-(1)-r-OIZ/R L7 &K 51T, CP4 EPSPS EAHEIZHERT X/ REERKT HT20OD
T I R A AT AR R FVE Th D D3 AR IZ I 1T D HEdEESE TldZe < L EPSPS
TEHEDRER L TH ARBORKEEN TH LG ERT X/ BROBENEE D Z &30
EEZOLNTWD, ERRIZ, oYy MERINETICEME LEZBRER T o BT
FHHEVEY (XA R F X2 %, TF . FT7ET ay) O/ SRS MO MO @,
Z O Z ERE R OT I BB EZ TR T, FRT X BRE EICTOIEAHE 2
TE & D THED 2N E ARSI TN D, - T, CP4 EPSPS & EHENFIK T,
AfHEZ FU T a VHIICHEEMEDPEAIND LITE T W EHET ST,

Atz b oYy ERBOIERI L F e as E ORIT, AEWE OEAMED
28 X AL GRER, RlERER, TIEEMAEMARERIZ L 0 iR L7228, ZERITERD
SR o T,

UbDZ e BEEWEDOPEAMET DWW TRELZ ST D v Reth D & % By A BiE) &
IHRFE S 2o Tz,
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(2) BOBARHINE O

(3) WEOAE LT S DR

(4) A SARNER B ET D BT O 5% O ¥

PLENS | BEWE OFEAMITER T 5 EMEARIERE L LT 5 BF 30 &
=iz,

3 MM
(1) A2 F 5 A[REMED & 2 B A Bl %5 D K e
N E v s OITFEIL Tripsacum J& & Zea |BIZHMEINATFT 2 N THHMN, b
vEn Ll BRZMERRERDIZT 4L v hOABRTH D, TAETIE, T4 B R
Tripsacum J& DR AFEIIIME SN TE LT, KHEMITER LT, 2L 5 A[aEMED
& DB AN S I3 E SR o T,

(2) BOBARHINE O

(3) WEOA LT S DR

(4) A SARNER B ET D BT O 5% O ¥

VLB G SIS NS 2 WS RIS B 2 AT D B Thidin L s Tz,

4 ZFOm

SN BOFHE 21T 5 ZENHE Y THLHLEZEZADNDOIAMBMR FUER AT D
PEEIEL, ERROMITIT 2 & ST,
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H= EWSARIEREORE IR

%E@%?%szﬁ\bﬁﬁm%wfﬁﬁﬁ®ﬁ%ﬁ%ﬁ%5 T, ALz b
FradEHROIFMBEZ P UER I VOFHEEIC ?5%& (2R D RETE & Huisi i
FL72E 2 A 100 hiEZ RS T X TOHEE TRt FAa & @%ﬂﬁﬂok@%iL
HIZBW TR PRIA EZDR w%mﬁﬁmm>%hu%@mD B HEAECET 2
HIEE CHGEHFRIA B2 ww%m&wot_kﬂ>\umMEwiw@&TmD SS15)
HEAMENREE D L1FE 2T W, BLENS | AR 2O ER T % £ SRkt
A AP S Ry AN b SANTRRE 2| g Wyl

Atz hUEo oL L BOIEHB L U T oL b O CH EWE E MO A
i XA SRR, BIERER, HEEMSEMARRERIZ LV LG L7228, ZEITRO L2
STz, LLENS, BEWE OFEAMIZENT D EMSRMEREZ AT D BZ 370 &
Wr <=,

ORETIEI N Eea>OBETH LT 4> bR Tripsacum J&DEFAFEITEHRE
SNTELT, RHMITERT AWM ELZ AT DEZ T2V S vz,

iof RERRME L LT, ML bt o a v a2 H—-FERFRICES TEHR L
NESL7/E 25 JER 2 VNS BAP Sk g E SN AR S| Byt
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BOoo W &R W E (B - SEUHICHET 2R A D5E)
Fhk16474 H6 H

K4 BAAELY v MEEH
REOFALE  ILARRE—RR

Epr AR X ERAE4-10-10
SRR LI L8

g5 — R FHHFR O G A HIFE L CWODBREAZ U A — MiftE s 71 23 (epd epsps,
Jea mays (L.)I1tis) (NK603, OECD UI:MON—-00603—6) (LA R, [AfHH¥Ax hoEm o) L
2) OE—FEFERSIZIBN T, EMSARIEED AT 2 ATREMES R SV 6 . Bt
MISARIERZRD U A 7 FHliZ FE T 5, 20U A 7FHMIIZIEDE | AEMSARIEIC KT 22
It U7 BB 230 E Ly 2 9 LTfaleth: 248883~ 2 IEORE~D W /173 £ %2 MBS
CTIT9, EBIT, FFESITfERRIEDOEIMOEL 2 0 9 HHERN DM L <, AWt
WENETHEZNDNH 5 LRD ONTGATE, Y E L NRANSIET 570, FE S
NIZREIS T, AFOZ & 2479, W, EMSHREENET L2811 H 5 LiRO LI
Tora bl Az ' T 2B LT, BEEIICERDE O SR R AT 5
CEDPEESNTHAEDZ & TH 5,

1 TSR 2 BEHE 2T D 72 O O EAH N OB EE T TIORTE# Y
ThH D,
BAA - FrEIE NG RIS & IR

2 RSO OERD IR
Wt I AL D . R HEEORDUCEI U, ATREZRIR D HHINEE AT 9,

3 BHIH%EZ L QW AHICRERELET D0 ENH D Z & LOREBIEEONE %
JEFT B 7D 71k
AR T B U TN TS U CAPE RSB RIS IE SRR 21T\, s 7ol
LD RIS 55D 5,

4 IR EYE A AR L U SU PR, I RRE 2o TE OS5 720
D BRI 7o H B DN
HARAOHEE & U C FFE SRS U, A2 N U E 1 a2 OB M T
PNEDIZT D & BRIERICHH SN A L Z U Ee alRnb o AIEEN LN
BRERCAF LWL YT D Z &%, MEEERZ L TT 5,

5 EMUKPERR K OBREER B~ A

WA BT 2 FTREMED VR ST 6 BT Z D Z & ZE HITEMOKES
RBRETEI T E D,
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OB R W E GEIEENO%S)
k1684 H 6 H

K4 AAE L MERESH
REAGHBATE AR —AR

AT OB X ERJAE4-10-10
SR F L 8fE

g — R R OGS Z HIFE L CWODBREAZ U AR — MiftE s 71 23 (epd epsps,
Zea mays (L.)I1tis) (NK603, OECD UI:MON-00603-6) (LA, [AHHHAZ hoEmay ) &
9) DF—FEEHEIZIBNT, EWSERIEED AT 5 FTREE NE S 6 . It
MISARMERED U A 7 FHli & FE i 5, 20U A7 FHMIZIEDE | BRI RIFE T 2
Wt U7 BB 2 E Ly 2 9 LT falth: 283~ 2 HIEDOIRTE~DW )72 £ 2 BT %
CTIT9, EHIT, FFE SIfERRIEDOE ML Z 0 9 2R DR LT, AWt
WHENETHEZNN DD LD LNTGATE, Uil B A2 R hIET 5720, FiES
NIZHREIS T, BAFOZ & 2479, W, EMSHREENET 28NN H 5 LiRO B
Tera bl Az b UEa A LT, BEEICEDE O SR B R AT D
ZEMNGEENTGEDZ ETH D,

1 R0 2 SRR & T 5 7 O SRR R SR BL FIOR @ Y
T b,
A% + FTRILIBLANGHIC > X FET

2 RSO ORD JT1E
EY Y MUT I E TORE S & OBMR A RGN L, A3kE5ECoH 1 fEFEH
ORI OHEEE . BT BRSO ORI E ORI ATREZR IR D 258 5,

3 BHIH%EEZ L QW AHICRERELET D0 ENH D Z & LORBIREONE %
JEEIT D 72D ik
AR B U CA BTG U CARPE R GECBEE R AR T IE SRR 21 T\, s 7ol
HFEDEFRIEE IS5 5,

4 IR A TR L USRS L2 8o C 2 DM S AT % 7230
D BRSOV
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Unit for Molecular Biology and Genomics

Executive Summary

The JRC as European Union Reference Laboratory for GM Food and Feed (EURL-GMFF),
established by Regulation (EC) No 1829/2003, in collaboration with the European Network of
GMO Laboratories (ENGL), has carried out a collaborative study to assess the performance of a
quantitative event-specific method to detect and quantify the MIR604 transformation event in
maize DNA (unique identifier SYN-IR6&34-5). The collaborative study was conducted according
to internationally accepted guidelines 2,

In accordance to Regulation (EC) No 1829/2003 of 22 September 2003 on genetically modified
food and feed and with Regulation (EC) No 641/2004 of 6 April 2004 on detailed rules for the
implementation of Regulation (EC) No 1829/2003, Syngenta Seeds S.A.S. provided the
detection method and the samples (genomic DNA extracted from wild-type and 100% maize
MIR604 event). The JRC prepared the validation samples (calibration samples and blind
samples at unknown GM percentage [DNA/DNA]). The international collaborative study
involved fourteen laboratories from ten European Countries.

The results of the international collaborative study met the ENGL performance requirements
and the scientific understanding about satisfactory method performance. Therefore, the EURL-
GMFF considers the method validated as fit for the purpose of regulatory compliance.

The results of the collaborative study are made publicly available at http://gmo-
crl.jrc.ec.europa.eu/.
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Correction from the previous version:

Corrected version 1 - 30/03/2010
Page 8 85:

For the relative quantification of event GA21 DNA, a maize-specific reference system amplifies a
136-bp fragment ... changed by

For the relative quantification of event GA21 DNA, a maize-specific reference system amplifies a
135-bp fragment ...

Address of contact laboratory:

European Commission, Directorate General-Joint Research Centre
Institute for Health and Consumer Protection (IHCP)

Unit for Molecular Biology and Genomics

European Union Reference Laboratory for GM Food and Feed

Via Fermi 2749, 21027 Ispra (VA) - Italy
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Report on Steps 1-3 of the Validation Process

Syngenta Seeds S.A.S. submitted the detection method and control samples for maize event
MIR604 (unique identifier SYN-IR64-5) under Article 5 and 17 of Regulation (EC) No
1829/2003 of the European Parliament and of the Council “on genetically modified food and
feed”.

The European Union Reference Laboratory for GM Food and Feed (EURL-GMFF), following
reception of the documentation and material, including control samples, (step 1 of the
validation process) carried out the scientific assessment of documentation and data (step 2)
in accordance with Commission Regulation (EC) No 641/2004 “on detailed rules for the
implementation of Regulation (EC) No 1829/2003 of the European Parliament and of the
Council as regards the application for the authorisation of new genetically modified food and
feed, the notification of existing products and adventitious or technically unavoidable
presence of genetically modified material which has benefited from a favourable risk
evaluation” and according to its operational procedures (“Description of the EURL-GMFF
Validation Process”, http://gmo-crl.jrc.ec.europa.eu/guidancedocs.htm).

The scientific assessment focused on the method performance characteristics assessed
against the method acceptance criteria set out by the European Network of GMO Laboratories
and listed in the “Definition of Minimum Performance Requirements for Analytical Methods of
GMO Testing” (http://gmo-crl.jrc.ec.europa.eu/quidancedocs.htm) (see Annex 1 for a
summary of method acceptance criteria and method performance requirements). During step
2 and step 3 (scientific assessment of documentation and data and experimental testing of
the samples and methods, respectively) six scientific assessments were performed and
requests of complementary information addressed to the applicant. Upon reception of
complementary information, the scientific evaluation of the detection method for event
MIR604 was positively concluded in August 2006.

Between January 2006 and January 2007, the EURL-GMFF verified experimentally the method
characteristics (step 3, experimental testing of the samples and methods) by quantifying five
blind GM levels within the range 0.1%-6.0% on a copy number basis. The experiments were
performed in repeatability conditions and demonstrated that the PCR efficiency, linearity,
accuracy and precision of the quantifications were within the limits established by the ENGL
acceptance criteria. The DNA extraction module of the method was tested on samples of food
and feed.

A Technical Report summarising the results of tests carried out by the EURL-GMFF (step 3) is
available on request.

EURL-GMFF: Validation Report MIR604 3/16
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1. Introduction

Syngenta Seeds S.A.S. submitted the detection method and control samples for maize event
MIR604 (unique identifier SYN-IR64-5) in accordance to Articles 5 and 17 of Regulation (EC)
No 1829/2003 of the European Parliament and of the Council “on genetically modified food and
feed”.

The Directorate General-Joint Research Centre (JRC, Biotechnology and GMOs Unit of the
Institute for Health and Consumer Protection) as European Union Reference Laboratory for GM
Food and Feed [see Regulation (EC) No 1829/2003] organised the international collaborative
study for the event-specific method for the detection and quantification of MIR604 maize. The
study involved fourteen laboratories, members of the European Network of GMO Laboratories
(ENGL).

Upon reception of method, samples and related data (step 1), the JRC carried out the
assessment of the documentation (step 2) and the in-house evaluation of the method (step 3),
according to the requirements of Regulation (EC) No 641/2004 and following its operational
procedures.

The internal in-house experimental evaluation of the method was carried out in January-
November 2006.

Following the evaluation of the data and the results of the in-house laboratory tests, the
international collaborative study was organised (step 4) and took place in December 2006.

A method for DNA extraction from ground maize seeds, submitted by the applicant, was
evaluated by the EURL-GMFF; laboratory testing of the method was carried out between March
2006 and January 2007 in order to confirm its performance characteristics. The protocol for
DNA extraction and a report on method testing is available at http://gmo-crl.jrc.ec.europa.eu/

The operational procedure of the collaborative study included the following module:

v' Quantitative real-time PCR (Polymerase Chain Reaction). The methodology is an event-
specific real-time quantitative TagMan® PCR procedure for the determination of the
relative content of event MIR604 DNA to total maize DNA. The procedure is a simplex
system, in which a maize Adhl1 (Alcohol dehydrogenase) endogenous assay (reference
gene) and the target assay (MIR604) are performed in separate wells.

The international collaborative study was carried out in accordance with the following
internationally accepted guidelines:

v 1SO 5725 (1994).

v' The IUPAC “Protocol for the design, conduct and interpretation of method-
performance studies” (Horwitz, 1995).
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2. List of participating laboratories

As part of the international collaborative study the method was tested in fourteen ENGL
laboratories to determine its performance. Clear guidance was given to the laboratories with
regards to the standard operational procedures to follow for the common execution of the

protocol. The participating laboratories are listed in alphabetical order in Table 1.

Table 1. Laboratories participating in the validation of the detection method for

maize line MIR604.

Laboratory Country
AGES — Austrian Agency for Health and Food Safety Austria
Bayerisches Landesamt fiir Gesundheit und Lebensmittelsicherheit Germany
Bundesinstitut fiir Risikobewertung (BfR) Germany
Danish Plant Directorate - Laboratory for diagnostics in Plants, Seed and Feed Denmark
Ente Nazionale Sementi Elette/ Laboratorio Analisi Sementi Italy
Food and Consumer Product Safety Authority (VWA) Finland
General Chemical State Laboratory, Food Division, Ministry of Economy and Greece
Finance
GIP-GEVES France
Institute for Agricultural & Fisheries Research (ILVO) Belgium
Institut Scientifique de Santé Publique Belgium
Istituto Superiore di Sanita’ — Laboratorio di Chimica dei Cereali Italy
Istituto Zooprofilattico Sperimentale Lazio e Toscana Italy
National Institute of Biology Slovenia

United
Scottish Agricultural Science Agency Kingdom
EURL-GMFF: Validation Report MIR604 6/16
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3. Materials

For the validation of the quantitative event-specific method, control samples consisting of:
/) a DNA stock solution homozygous for the GM-event MIR604 (inbred
NP2644CRW604) and
i) a non-GM DNA stock solution extracted from a near-isogenic wild-type counterpart
(NP2391)
were provided by the applicant in accordance to the provisions of Regulation (EC) No
1829/2003, Art 2.11 [“control sample defined as the GMO or its genetic material (positive
sample) and the parental organism or its genetic material that has been used for the purpose
of the genetic modification (negative sample)].

Samples containing mixtures of 100% MIR604 and non-GM maize genomic DNA at different
GMO concentrations were prepared by the EURL-GMFF, using the control samples provided, in
a constant amount of total maize DNA.

Participants received the following materials:

v' Five calibration samples (200 pl of DNA solution each) for the preparation of the
standard curve, denominated from 0405S1 to 0405S5 (below referred as S1 to S5).

v' Twenty unknown DNA samples (100 pl of DNA solution each), denominated from
0405U1 to 0405U20.

v' Amplification reagent control for use on each PCR plate.

v' Reaction reagents, primers and probes for the Adhi reference gene and for the
MIR604 specific systems as follows:

0 50x Zm Adhl Endogenous Assay Stock, 1 vial 130 pl
0 50x Event MIR604 Assay Stock, 1 vial 130 ul
0 Sigma Jumpstart Ready mix 2x, 1 vial 8 ml
0 Sulforhodamine 1.5 mM, 1 vial 200 pl
O Sterile distilled water, 1 vial 5ml

Sulforhodamine was provided for equipment calibration purposes.

Table 2 shows the GM contents of the unknown samples (denominated from 0405U1 to
0405U20) distributed to the study participants.

Table 2. MIR604 GM contents
MIR604 GM %

(GM copy number/maize genome copy number *100)
0.1
0.4
0.9
2.5
6.0
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4. Experimental design

Twenty unknown samples (0405U1-0405U20), representing five GM levels, were used in the
validation study. On each PCR plate, samples were analysed in parallel with both the MIR604
and Adhl specific system. In total, two plates were run per participating laboratory, with two
replicates for each GM level analysed on each run. In total, four replicates for each GM level
were analysed. PCR analysis was performed in triplicate for all samples. Participating
laboratories carried out the determination of the GM% according to the instructions provided
in the protocol and using the electronic tool provided (Excel spreadsheet).

5. Method

Description of operational steps followed

For specific detection of event MIR604 genomic DNA, a 76-bp fragment of the recombination
region of parts of the construct inserted into the plant genome is amplified using two specific
primers. PCR products are measured during each cycle (real-time) by means of a target-
specific oligonucleotide probe labelled with two fluorescent dyes: FAM is used as the reporter
dye at its 5’ end and TAMRA as a quencher dye at its 3’ end.

For relative quantification of event MIR604 DNA, a maize-specific reference system amplifies a
135-bp fragment of Adhi (Alcohol dehydrogenase) maize endogenous gene, using two Adhl
gene-specific primers and an Adh1 gene-specific probe labelled with VIC and TAMRA.

For relative quantification of event MIR604 DNA in a test sample, the normalised ACt values of
calibration samples are used to calculate, by linear regression, a standard curve (plotting ACt
values against the logarithm of the amount of MIR604 event DNA). The normalised ACt values
of the unknown samples are measured and, by means of the regression formula, the relative
amount of MIR604 event DNA is estimated.

Calibration samples denominated from S1 to S5 were prepared by mixing the appropriate
amount of MIR604 DNA from the stock solution in control non-GM maize DNA to obtain the
following relative contents of MIR604: 10%, 5.0%, 1.0%, 0.5% and 0.1%. Total DNA amount
per reaction was 250 ng, when 5 pl of a DNA solution at the concentration of 50 ng/ul were
loaded.

The GM contents of the calibration samples and total DNA quantity used in PCR are provided in
Table 3 (%GM calculated considering the 1C value for maize genome as 2.725 pg) ©.

Table 3. % GM values of the standard curve samples.

Sample code S1 S2 S3 S4 S5

Total amount of DNA in
reaction (ng/5 pl)

% GM (DNA/DNA) 10.0 5.0 1.0 0.5 0.1

250 250 250 250 250
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6. Deviations reported

Six laboratories reported no deviations from the protocol.

Three laboratories could not calibrate the real-time equipment for sulforhodamine and were
allowed to use the ROX calibration of the instrument to perform the readings while using
sulforhodamine as passive reference dye. Further to a request from EURL-GMFF, the applicant
explained that the fluorescence excitation and emission optimal for both ROX (5-Carboxy-X-
rhodamine) and sulforhodamine dyes are determined to be nearly identical. The ROX passive
reference dye calibration on the ABI Prism® instruments is referred to be sufficient to achieve
accurate readings using a sulforhodamine fluorophore and ABI Prism® detector set for ROX.

One laboratory inverted the position of the endogenous and event specific assay in one plate.
The inversion had no consequence since reporter dyes were correctly assigned.

One laboratory received thawed samples but was allowed to perform the experiments.

One laboratory did not centrifuge the plates before loading them into the instrument.

One laboratory used automatic settings in the run analysis for baseline and threshold.

One laboratory ran the samples in twenty microliters, as only a 384-well plate was available;

however, the final concentrations of the supplied primers/probe, buffer and the DNA amount
were maintained according to the original protocol.

7. Summary of results

PCR efficiency and linearity

The values of the slopes [from which the PCR efficiency is calculated using the formula
((10~(-1/slope))-1)*100] of the standard curve and of the R? (expressing the linearity of the
regression) reported by participating laboratories are summarised in Table 4.

EURL-GMFF: Validation Report MIR604 9/16
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Table 4. Values of standard curve slope, PCR efficiency and linearity (R?)

IR Linearity
LAB |PLATE |Slope| Efficiency (RZ)
(%0)

1 A |-3.41 96.40 1.00
B |[-3.49 93.59 1.00

5 A |-3.38 97.48 0.95
B |[-3.24 96.42 0.99

3 A |-3.26 97.19 1.00
B |[-3.30 98.99 1.00

a A |-3.34 99.36 1.00
B [-3.32 99.98 1.00

5 A |[-3.30 99.17 1.00
B |[-3.24 96.67 1.00

6 A |-3.66 87.59 0.99
B |[-3.39 97.23 1.00

7 A |-3.35 98.91 1.00
B |[-3.42 95.96 1.00

3 A |-3.20 94.63 1.00
B |[-3.31 99.36 1.00

9 A |-3.31 99.48 1.00
B |[-3.25 96.86 1.00

10 A |-3.36 98.61 1.00
B |[-3.28 98.01 1.00

11 A |[-3.30 98.99 1.00
B |[-3.36 98.44 1.00

12 A |-3.45 95.09 1.00
B [-3.37 98.14 1.00

13 A |-3.29 98.72 1.00
B [-3.21 94.98 1.00

14 A |-3.22 95.38 1.00
B |[-3.36 98.40 1.00

Mean| -3.33 97.14 1.00

The mean PCR efficiency was above 97% and the linearity of the method was 1.00.
Data reported confirm the appropriate performance characteristics of the method tested.

GMO quantification

Table 5 shows the mean values of the four replicates for each GM level as calculated and
provided by all laboratories. Each mean value is the average of three PCR repetitions.
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Table 5. GM%b mean values determined by laboratories for all unknown samples

Sample GMO content
(GM% = GM copy humber/maize genome copy humber *100

LAB 0.1 0.4 0.9 2.5 6.0

ReP 1|Rep 2|REP 3|REP 4|REP 1REP 2|REP 3REP 4|REP 1|REP 2|REP 3REP 4|REP 1REP 2|REP 3REP 4|REP 1|REP 2|REP 3| REP 4
0.11/0.08/0.09/0.08] 0.40{0.40/0.46|0.45 0.93/0.87|0.91|0.91( 2.47]2.30|2.59(2.28 5.71 [5.68[5.59| 5.98
13.96(0.14|0.07/0.11} 0.39]0.45|0.42|0.44 0.67|0.52|0.73|0.62( 1.93|1.51|1.69(1.91| 4.96 [6.10[3.25] 3.21
0.09{0.09]0.09/0.09] 0.380.34/0.41]0.39 0.84/0.81|0.85|0.84 2.30|2.47|2.43[2.50 6.22 [ 5.87[5.17| 5.65
0.1210.15/0.29/0.15|1.070.43/0.50{0.47 1.05/1.12]0.91|1.25( 3.40|2.44|2.984.22] 6.80 [8.17|7.86 | 8.37
0.0910.13]0.10{0.110.37{0.38]0.32{0.39( 1.02|1.00|1.01{0.96 | 2.582.90{2.79|2.80 6.50 | 6.20[6.43 | 5.08
0.09(0.07/0.11/0.08] 0.49[0.33/0.33{0.390.79/0.74|1.12)10.59 2.77]2.88|2.25(4.06 | 5.93 [4.42|6.37| 3.61
0.10/0.09/0.09/0.11]0.32]0.47(0.43]0.41 0.77/0.93|0.78|0.87 2.37|2.06|1.74{2.11] 5.00 [6.06 [ 5.10| 4.79
0.16 {0.24]0.09/0.09] 0.380.72/0.48|0.35 1.41|1.29]0.81|0.79( 2.43|2.94|4.45(2.76] 7.18 [ 5.71|8.55| 5.20
0.13]0.14]0.11/0.11] 0.45[0.45/0.66|0.48 | 0.95|1.05|0.87|1.06 2.50 |2.50|3.23[2.46 5.29 [6.33 [10.16| 5.94
0.0910.09/0.11/0.11]0.46[0.40/0.41|0.44 0.89/0.93]0.93|0.94(2.43]2.28|2.30({2.41] 6.34[6.11[6.25| 6.21
0.0910.09/0.09/0.09|0.360.37(0.43]0.35| 0.90|0.87]0.79|0.78 2.26 | 2.38|2.23[2.14] 4.95 [5.46[5.34| 5.72
0.07(0.07]0.12/0.08] 0.32|0.36(0.27]0.45 0.77 |0.7810.77|0.72( 2.45|2.30|1.99(1.85] 5.50 [ 5.28 [4.32| 3.79
0.08{0.13]0.14/0.12] 0.45[0.37(0.50{0.35 0.82 |1.04|1.39|1.23[ 2.37|2.46|2.54[2.69 5.55 [5.25[6.53 | 7.02
0.11]0.11]0.10/0.10{ 0.41|0.41/0.43]0.40 0.82|0.90|0.87|0.86 [ 2.50 | 2.51|2.33[2.54 5.81 [6.25|5.87 | 6.35
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In Figure 1 the relative deviation from the true value for each GM level tested is shown for
each laboratory. The coloured bars represent the relative GM quantification obtained by the
participating laboratories; green bars represent the overall mean.

Figure 1. Relative deviation (26) from the true value of MIR604 for all laboratories
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As observed in Figure 1, two laboratories overestimated the true value at 0.1% and 0.4% with
a relative deviation over 20%; the GM level 0.9% was underestimated by 30% by one
laboratory (which also overestimated of 30% the GM level 2.5% and of more than 25% the GM
level 6%) and overestimated over 20% by two laboratories. The true GM% value of 2.5% was
overestimated of 20% or more by three laboratories. Finally, the GM level 6% was more
generally underestimated, at different degree, by seven laboratories.
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Overall, the average relative deviation (green bar) was definitely low at all the GM levels,

indicating an optimal accuracy of the method.
8. Method performance requirements

Among the performance criteria established by ENGL and adopted by the EURL-GMFF
(http://gmo-crl.jrc.ec.europa.eu/guidancedocs.htm, see also Annex 1), repeatability and
reproducibility are assessed through an international collaborative trial, carried out with the
support of ENGL laboratories (see Table 1). Table 6 illustrates the estimation of repeatability
and reproducibility at various GM levels, according to the range of GM percentages tested
during the collaborative trial.

The relative reproducibility standard deviation (RSDg), that describes the inter-laboratory
variation, should be below 33% at the target concentration and over the majority of the
dynamic range, while it should be below 50% at the lower end of the dynamic range.

As it can be observed in Table 6, the method fully satisfies this requirement at all GM levels

tested. In fact, the highest value of RSD; (%) is 27% at the 0.1% level, well within the
acceptance criterion.

Table 6. Maize MIR604: summary of validation results.

Expected value (GMO %)

Unknown sample GM%b 0.1 0.4 0.9 2.5 6.0
Laboratories having returned results 14 14 14 14 14
Samples per laboratory 4 4 4 4 4
Number of outliers 1 1 1 - 1
Reason for exclusion IC 1C 1C - 1C
Mean value 0.10 0.41 0.89 2.52 5.78
Relative repeatability standard deviation, RSD; (%) 24 17 12 16 14
Repeatability standard deviation 0.025 0.070 0.111 0.411 0.828
Relative reproducibility standard deviation, RSDx (%) 27 18 18 22 20
Reproducibility standard deviation 0.027 0.075 0.163 0.550 1.137
Bias (absolute value) 0.00 0.01 -0.01 0.02 -0.22
Bias (%) 3.6 3.1 -1.0 0.7 -3.6

C = Cochran’s test; identification and removal of outliers through Cochran and Grubbs tests, according to ISO 5725-2.

Bias is estimated according to ISO 5725 data analysis protocol.

Table 6 further documents the relative repeatability standard deviation (RSD,), as estimated for
each GM level. In order to accept methods for collaborative study evaluation, the EURL-GMFF
requires that RSD, values be below 25%, as indicated by ENGL (Definition of Minimum
Performance Requirements for Analytical Methods of GMO Testing” [http://gmo-
crl.jrc.ec.europa.eu/guidancedocs.htm]).
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As it can be observed from the values reported in Table 6, the method satisfies this
requirement throughout the whole dynamic range tested.

The trueness of the method is estimated using the measures of the method bias for each GM
level. According to ENGL method performance requirements, trueness should be + 25% across
the entire dynamic range. In this case the method satisfies this requirement across the entire
dynamic range tested; in fact, the highest value of bias (%) is -3.6 at the 6.0% level, well
within the acceptance criterion.

0. Conclusions

The overall method performance has been evaluated with respect to the method acceptance
criteria and method performance requirements recommended by the ENGL (as detailed under
http://gmo-crl.jrc.ec.europa.eu/guidancedocs.htm). The method acceptance criteria were
reported by the applicant and used to evaluate the method prior to the international
collaborative study (see Annex 1 for a summary of method acceptance criteria and method
performance requirements).

The results obtained during the collaborative study indicate that the analytical module of the
method submitted by the applicant complies with ENGL performance criteria. The method is
therefore applicable to the control samples provided (see paragraph 3 “Materials”), in
accordance with the requirements of Annex I-2.C.2 to Commission Regulation (EC) No
641/2004.

10. Quality assurance

The EURL-GMFF carries out all operations according to ISO 9001:2000 (certificate number: CH-
32232) and ISO 17025:2005 (certificate number: DAC-PL-0459-06-00) [DNA extraction,
qualitative and quantitative PCR in the area of Biology (DNA extraction and PCR method
validation for the detection and identification of GMOs in food and feed materials)].
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12. Annex 1: method acceptance criteria and method
performance requirements as set by the European Network
of GMO Laboratories (ENGL)

Method Acceptance Criteria should be fulfilled at the moment of submission of a method (Phase 1:

acceptance for the collaborative study).

Method Performance Requirements should be fulfilled in a collaborative study in order to consider the

method as fit for its purpose (Phase 2: evaluation of the collaborative study results).

Method Acceptance Criteria
Applicability
Definition: The description of analytes, matrices, and concentrations to which a method can be applied.

Acceptance Criterion: The applicability statement should provide information on the scope of the method
and include data for the indices listed below for the product/s for which the application is submitted. The
description should also include warnings to known interferences by other analytes, or inapplicability to
certain matrices and situations.

Practicability

Definition: The ease of operations, the feasibility and efficiency of implementation, the associated unitary
costs (e.g. Euro/sample) of the method.

Acceptance Criterion: The practicability statement should provide indication on the required equipment for
the application of the method with regards to the analysis per se and the sample preparation. An
indication of costs, timing, practical difficulties and any other factor that could be of importance for the
operators should be indicated.

Specificity
Definition: Property of a method to respond exclusively to the characteristic or analyte of interest.

Acceptance Criterion: The method should be event-specific and be functional only with the GMO or GM
based product for which it was developed. This should be demonstrated by empirical results from testing
the method with non-target transgenic events and non-transgenic material. This testing should include
closely related events and cases where the limit of the detection is tested.

Dynamic Range

Definition: The range of concentrations over which the method performs in a linear manner with an
acceptable level of accuracy and precision.
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Acceptance Criterion: The dynamic range of the method should include the 1/10 and at least 5 times the
target concentration. Target concentration is intended as the threshold relevant for legislative
requirements. The acceptable level of accuracy and precision are described below. The range of the
standard curve(s) should allow testing of blind samples throughout the entire dynamic range, including
the lower (10%) and upper (500%) end.

Accuracy
Definition: The closeness of agreement between a test result and the accepted reference value.

Acceptance Criterion: The accuracy should be within + 25% of the accepted reference value over the
whole dynamic range.

Amplification Efficiency

Definition: The rate of amplification that leads to a theoretical slope of —3.32 with an efficiency of 100%

in each cycle. The efficiency of the reaction can be calculated by the following equation: Efficiency = [10¢
1/s|ope)] -1

Acceptance Criterion: The average value of the slope of the standard curve should be in the range of (-
3.1 > slope > - 3.6)

R? Coefficient

Definition: The R® coefficient is the correlation coefficient of a standard curve obtained by linear
regression analysis.

Acceptance Criterion: The average value of R? should be > 0.98.
Repeatability Standard Deviation (RSD,)

Definition: The standard deviation of test results obtained under repeatability conditions. Repeatability
conditions are conditions where test results are obtained with the same method, on identical test items, in
the same laboratory, by the same operator, using the same equipment within short intervals of time.

Acceptance Criterion: The relative repeatability standard deviation should be below 25% over the whole
dynamic range of the method.

Note: Estimates of repeatability submitted by the applicant should be obtained on a sufficient number of
test results, at least 15, as indicated in ISO 5725-3 (1994).

Limit of Quantitation (LOQ)

Definition: The limit of quantitation is the lowest amount or concentration of analyte in a sample that can
be reliably quantified with an acceptable level of precision and accuracy.

Acceptance Criterion: LOQ should be less than 1/10% of the value of the target concentration with an
RSD, < 25%. Target concentration should be intended as the threshold relevant for legislative
requirements. The acceptable level of accuracy and precision are described below.

Limit of Detection (LOD)
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Definition: The limit of detection is the lowest amount or concentration of analyte in a sample, which can
be reliably detected, but not necessarily quantified, as demonstrated by single laboratory validation.

Acceptance Criterion: LOD should be less than 1/20" of the target concentration. Experimentally,
quantitative methods should detect the presence of the analyte at least 95% of the time at the LOD,
ensuring < 5% false negative results. Target concentration should be intended as the threshold relevant
for legislative requirements.

Robustness

Definition: The robustness of a method is a measure of its capacity to remain unaffected by small, but
deliberate deviations from the experimental conditions described in the procedure.

Acceptance Criterion: The response of an assay with respect to these small variations should not deviate
more than + 30%. Examples of factors that a robustness test could address are: use of different
instrument type, operator, brand of reagents, concentration of reagents, and temperature of reaction.

Method Performance Requirements
Dynamic Range

Definition: In the collaborative trial the dynamic range is the range of concentrations over which the
reproducibility and the trueness of the method are evaluated with respect to the requirements specified
below.

Acceptance Criterion: The dynamic range of the method should include the 1/10 and at least five times
the target concentration. Target concentration should be intended as the threshold relevant for legislative
requirements.

Reproducibility Standard Deviation (RSDg)

Definition: The standard deviation of test results obtained under reproducibility conditions. Reproducibility
conditions are conditions where test results are obtained with the same method, on identical test items, in
different laboratories, with different operators, using different equipment. Reproducibility standard
deviation describes the inter-laboratory variation.

Acceptance Criterion: The relative reproducibility standard deviation should be below 35% at the target
concentration and over the entire dynamic range. An RSDy < 50 % is acceptable for concentrations below
0.2%.

Trueness

Definition: The closeness of agreement between the average value obtained from a large series of test
results and an accepted reference value. The measure of trueness is usually expressed in terms of bias.

Acceptance Criterion: The trueness should be within + 25% of the accepted reference value over the
whole dynamic range.
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Annex2: Event-specific Method for the
Quantification of Maize Line MIR604
Using Real-time PCR

Validated Method

03 April 2007
Corrected version 1 - 30/03/2010 (see page 2)

Joint Research Centre
Institute for Health and Consumer Protection
Unit for Molecular Biology and Genomics

Method development:

Syngenta Seeds S.A.S.
Collaborative trial:

European Union Reference Laboratory for GM Food and Feed (EURL-GMFF)
Unit for Molecular Biology and Genomics
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Correction from the previous version:

Corrected version 1 - 30/03/2010
Page 4 81 :

For the relative quantification of event GA21 DNA, a maize-specific reference system amplifies a
136-bp fragment ... changed by

For the relative quantification of event GA21 DNA, a maize-specific reference system amplifies a
135-bp fragment ...

Address of contact laboratory:

European Commission, Directorate-General Joint Research Centre
Institute for Health and Consumer Protection (IHCP)

Unit for Molecular Biology and Genomics

European Union Reference Laboratory for GM Food and Feed

Via Fermi 2749, 21027 Ispra (VA) - Italy
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1. General information and summary of the methodology

This protocol describes an event-specific real-time quantitative TagMan® PCR procedure for the
determination of the relative content of event MIR604 DNA to total maize DNA in a sample.

The PCR assay was optimised for use in real-time PCR instruments for plastic reaction vessels.
Glass capillaries are not recommended for the buffer composition described in this method.

Template DNA extracted by means of suitable methods should be tested for quality and quantity
prior to use in the PCR assay. Tests for the presence of PCR inhibitors (e.g. monitor run of diluted
series, use of DNA spikes) are recommended.

For the specific detection of event MIR604 DNA, a 76-bp fragment of the recombination region
between the insert and the plant genome (located at the 5’ flanking DNA region) is amplified using
two specific primers. PCR products are measured at each cycle (real-time) by means of a target-
specific oligonucleotide probe labelled with two fluorescent dyes: FAM as a reporter dye at its 5’
end and TAMRA as a quencher dye at its 3’ end.

For the relative quantification of event MIR604 DNA, a maize-specific reference system amplifies a
135-bp fragment of the maize endogenous Alcohol/ dehydrogenase gene (Adhl), using a pair of
specific primers and an Adh1 gene-specific probe labelled with VIC and TAMRA as described above.

The measured fluorescence signal passes a threshold value after a certain number of cycles. This
threshold cycle is called the “Ct” value. For quantification of the amount of event MIR604 DNA in a
test sample, the normalised ACt values of the calibration samples are used to calculate by linear
regression a reference curve ACt-formula. The normalised ACt values of the unknown samples are
measured and, by means of the regression formula, the relative amount of MIR604 event DNA is
estimated.

2. Validation status and performance characteristics

2.1 General

The method has been optimised for suitable DNA extracted from maize seeds.

The reproducibility and trueness of the method were tested through an international collaborative
study using DNA samples at different GMO contents.
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2.2 Collaborative trial

The method was validated in an international collaborative study by the Joint Research Centre
(JRC) of the European Commission. The study was undertaken with 14 laboratories in December
2006.

Each participant received twenty unknown samples containing MIR604 maize genomic DNA at five
GM contents, ranging from 0.1 % to 6.0 %.

Each test sample was analysed by PCR in three repetitions. The study was designed as a blind
quadruplicate collaborative trial; each laboratory received each level of GM MIR604 in four
unknown samples. Two replicates of each GM level were analysed on the same PCR plate.

A detailed validation report can be found under http://gmo-crl.jrc.it/statusofdoss.htm

2.3 Limit of detection (LOD)

According to the data provided by the applicant, the relative LOD of the method is < 0.045% in
250 ng of total maize DNA. The relative LOD was not assessed in collaborative study.

2.4 Limit of quantification (LOQ)

According to the data provided by the applicant, the relative LOQ of the method is < 0.09% in 250
ng of total maize DNA. The lowest relative GM content of the target sequence included in the
international collaborative study was 0.1 %.

2.5 Molecular specificity

The method exploits a unique DNA sequence in the region of recombination between the insert and
the plant genome. The sequence is specific to MIR604 event and thus imparts event-specificity to
the method.

The specificity of the MIR604 assay (forward/reverse oligonucleotide primers and probe) was
tested in real-time PCR against DNA extracted from samples containing the specific targets of
maize MON810, Bt11, Bt176, GA21, NK603 and MIR604.

None of the above mentioned GM lines tested, except the positive control MIR604, produced
amplification signals in replicated samples when 250 ng total DNA per reaction were applied. A
relatively weak amplification, with Ct values of 39.76 and 39.04 (average of three samples), was
reported with 100% GA21 DNA at 250 ng and 500 ng per reaction (Ct values for reference system
of 23.26 and 22.35, respectively). However, no signal was reported when both 50 ng and 1000 ng
of GA21 DNA per reaction were used (Ct=40 for MIR604 assay and 22.36 and 21.46 for the
reference assay, respectively). In an additional set of experiments, no amplification signal was
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obtained with MIR604 assay on GA21 samples (three replicates per concentration level) at 200 and
400 ng per reaction, while the reference assay showed amplifications in the expected range.

3. Procedure

3.1

General instructions and precautions
The procedures require sterile conditions working experience.

Laboratory organisation, e.g. “flow direction” during PCR-setup, should follow the
guidelines given by relevant authorities as e.g. ISO, CEN, Codex Alimentarius Commission.

PCR-reagents should be stored and handled in a separate room where no nucleic acids
(with exception of PCR primers or probes) or DNA degrading or modifying enzymes have
been handled previously. All handling of PCR reagents and controls requires dedicated
equipment — especially pipettes.

All the equipment used should be sterilised prior to use and any residue of DNA has to be
removed. All material used (e.g. vials, containers, pipette tips, etc.) must be suitable for
PCR and molecular biology applications. They must be DNase-free, DNA-free, sterile and
unable to adsorb protein or DNA.

In order to avoid contamination, filter pipette tips protected against aerosol should be
used.

Powder-free gloves should be used and changed frequently.

Laboratory benches and equipment should be cleaned periodically with 10% sodium
hypochloride solution (bleach).

Pipettes should be checked regularly for precision and calibrated, if necessary.
All handling steps - unless specified otherwise - should be carried out at 0 - 4°C.

In order to avoid repeated freeze/thaw cycles aliquots should be prepared.
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3.2 Real-time PCR for quantitative analysis of MIR604 maize

3.2.1 General

The PCR set-up for the taxon specific target sequence (Adhi) and for the GMO (MIR604) target
sequence should be carried out in separate vials. Multiplex PCR (using differential fluorescent labels
for the probes) has not been tested or validated.

The use of maximum 250 ng of template DNA per reaction well is recommended.

The method is developed for a total volume of 25 pl per reaction mixture with the reagents as
listed in Table 1 and Table 2.

3.2.2 Calibration

The calibration curve consists of five samples containing fixed percentages of MIR604 DNA in a
total amount of 250 ng maize DNA. The GM content of the standard samples ranges from 10.0% to
0.1%.

A calibration curve is produced by plotting the ACt-values of calibration samples against the
logarithm of the respective GM % contents; the slope (a) and the intercept (b) of the calibration
curve (y = ax + b) are then used to calculate the mean % GM content of the blind samples based
on their normalised ACt values.

3.2.3 Real-time PCR set-up

1. Thaw, mix gently and centrifuge the required amount of components needed for the run. Keep
thawed reagents on ice.

2. In two reaction tubes (one for MIR604 system and one for the Adhl system) on ice, add the
following components (Tables 1 and 2) in the order mentioned below (except DNA) to prepare
the master mixes.
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Table 1. Amplification reaction mixture in the final volume/concentration per reaction well for the
maize Adhl reference system.

Component Final concentration pl/reaction
Sigma Jumpstart ReadyMix (2x) 1x 12.5
50x Zm Adh1 Endogenous Assay stock 1x 0.5
Nuclease free water # 7
Template DNA (max 250 ng) # 5
Total reaction volume: 25

Table 2. Amplification reaction mixture in the final volume/concentration per reaction well for the
MIR604 specific system.

Component Final concentration pl/reaction
Sigma Jumpstart ReadyMix (2x) 1x 12.5
50x Event MIR604 Assay Stock 1x 0.5
Nuclease free water # 7
Template DNA (max 200 ng) # 5
Total reaction volume: 25

3. Mix gently and centrifuge briefly.

4. Prepare two reaction tubes (one for the MIR604 and one for the Adhl master mixes) for each
DNA sample to be tested (standard curve samples, unknown samples and control samples).

5. Add to each reaction tube the correct amount of master mix (e.g. 20 x 3 = 60 pl master mix
for three PCR repetitions). Add to each tube the correct amount of DNA (e.g. 5 x 3 = 15 pl
DNA for three PCR repetitions). Vortex each tubes for approx. 10 sec. This step is mandatory to
reduce to a minimum the variability among the repetitions of each sample.

6. Spin down the tubes in a microcentrifuge. Aliquot 25 pl in each well. Seal the reaction plate
with optical cover or optical caps. Centrifuge the plate at low speed (e.g. approximately 250 x g
for 1 minute at 4 °C to room temperature) to spin down the reaction mixture.

7. Place the plate into the instrument.

Run the PCR with cycling conditions described in Table 3:
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Table 3. Cycling program for maize MIR604/Adh1 systems

Time L Cycles
Step Stage T°C Acquisition
(sec)
1 UNG 50 °C 120 No 1
2 Initial denaturation 95 °C 600 No 1
Denaturation 95 °C 15 No
3 Amplification Annealing & 40
aing 60°C 60 Yes
Extension

3.3 Data analysis

Subsequent to the real-time PCR, analyse the run following the procedure below:

a) Set the threshold: display the amplification curves of one system (e.g. MIR604) in logarithmic
mode. Locate the threshold line in the area where the amplification profiles are parallel
(exponential phase of PCR) and where there is no “fork effect” between repetitions of the same
sample. Press the “update” button to ensure changes affect Ct values. Switch to the linear view
mode by clicking on the Y axis of the amplification plot, and check that the threshold previously set
falls within the geometric phase of the curves.

b) Set the baseline: determine the cycle number at which the threshold line crosses the first
amplification curve and set the baseline three cycles before that value (e.g. earliest Ct = 25, set the
baseline crossing at Ct = 25 - 3 = 22).

c) Save the settings.

d) Repeat the procedure described in a) and b) on the amplification plots of the other system (e.g.
Adh1 system).

e) Save the settings and export all the data into an Excel file for further calculations.

3.4 Calculation of results

After having defined a threshold value within the logarithmic phase of amplification as described
above, the instrument’s software calculates the Ct-values for each reaction.

The Reference ACt-curve is generated by plotting the ACt-values measured for the calibration
points against the logarithm of the GM% content, and by fitting a linear regression line into these
data.
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Thereafter, the regression formula is used to estimate the relative amount (%) of MIR604 event in
the unknown samples of DNA.

4. Materials

4.1

4.2

Equipment

Real-time PCR instrument for plastic reaction vessels (glass capillaries are not
recommended for the described buffer composition)

Plastic reaction vessels suitable for real-time PCR instrument (enabling undisturbed
fluorescence detection)

Software for run analysis (mostly integrated in the software of the real-time PCR
instrument)

Microcentrifuge

Micropipettes

Vortex

Rack for reaction tubes

1.5/2.0 ml reaction tubes

Reagents and solutions

Sigma Jumpstart RedTaq PCR master mix (2X). Sigma Aldrich Ltd P-2893
Sulforhodamine 101, Sigma Cat No S-7635
50x Zm Adhl Endogenous Assay Stock:
> For 1ml of 50x Zm Adh1 Endogenous Assay Stock:
o 15 ul of Zm Adh1 primer F (1000 pmol/ul)
o 15 pl of Zm Adh1 primer R (1000 pmol/pul)
o 100 pl of Zm Adh1 probe (100 pmol/ul)
o 870 pl of nuclease-free water

The 1x Zm Adh1l Endogenous Assay Stock contains: 300nM Zm Adh1l primer F, 300nM
Zm Adhl primer R and 200nM Zm Adh1 probe.
Vortex well and store at 4°C for up to 1 year.

50x Event MIR604 Assay Stock:

» For 1ml of 50x Event MIR604 Assay Stock:
0 30 pl of MIR604 primer F (1000 pmol/ul)
o 15 pl of MIR604 primer R (1000 pmol/pul)
o 100 pl of MIR604 probe (100 pmol/ul)
o 855 ul of nuclease-free water
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The 1x Event MIR604 Assay Stock contains: 600 nM MIR 604 primer F, 300 nM MIR604
primer R and 200 nM MIR604 probe.
Vortex well and store at 4°C for up to 1 year.

e 10000x Sulforhodamine 101 stock:

Resuspend 227.5 mg of Sulforhodamine 101 in 250 ml nuclease free water to make a
1.5 mM stock solution.

Vortex well and store at -20°C.

e Sigma Jumpstart ReadyMix 2x:

» For 50 ml: to Sigma Jumpstart RedTaq PCR master mix (2X), add:
o 550 pl of 1M MgCl»
o 10 pl 10000x Sulforhodamine 101

Vortex well and store at 4°C for up to 1 year.

4.3 Primers and Probes

Name Oligonucleotide DNA Sequence (5’ to 3°)
MIR604 target sequence
MIR604 primer F 5" —GCG CAC GCA ATT CAA CAG-3'

MIR604 primer R | 5" —=GGT CAT AAC GTG ACT CCC TTA ATT CT-3'
MIR604 probe FAM 5'- AGG CGG GAA ACG ACA ATC TGA TCA TG-3' TAMRA

Reference gene Adhl target sequence
Zm Adhl primer F | 5'—=CGT CGT TTC CCA TCT CTT CCT CC-3'
Zm Adhi primer R | 5" —CCA CTC CGA GAC CCT CAG TC -3’

Zm Adhl1 (Probe) | VIC 5'—AAT CAG GGC TCA TTT TCT CGC TCC TCA-3' TAMRA
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Note:

Since 01/12/2009 the term "Community Reference Laboratory (CRL)" is changed into
"European Union Reference Laboratory (EURL)".

Since 01/03/2009 the JRC-unit that hosts the EU-RL GMFF is named "Unit for Molecular Biology
and Genomics" instead of "Biotechnology and GMO Unit".

Address of contact laboratory:

European Commission, Directorate General-Joint Research Centre

Institute for Health and Consumer Protection (IHCP)

Biotechnology and GMOs Unit — Community Reference Laboratory for GM Food and Feed
Via Fermi 1, 21020 Ispra (VA) - Italy
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1. Introduction

The purpose of the DNA extraction method described is to serve as a method to provide DNA
for subsequent PCR based detection methods. The method should yield DNA of sufficient
quality and quantity and is required to be suitable for routine use in terms of ease of
operations, sample throughput and costs. This report describes the method and validation
experiments, including results.

These protocols are recommended to be executed by skilled laboratory personnel as the
procedures comprise working with hazardous chemicals and materials. It is strongly advised to
take particular notice of all product safety recommendations and guidelines.

2. Materials (Equipment/Chemicals/Plasticware)
2.1. Equipment

The following equipment is used in the DNA extraction procedure described (equivalents may
be used):

1. 200 ml mortar and pestle
. Sorval RC-3B equipped with a H-6000A rotor for 5000 rpm that is equivalent to 7277g

3. Microfiltration Centrifugal Device: Pall Nanosep MF 0.2 pm (Pall Corporation P/N
ODMO02C33)

4, Ultrafiltration Centrifugal Device: Pall Nanosep 30K Omega (Pall Corporation P/N
0OD030C33)

5. Microcentrifuge with 18.000 x g for Eppendorf tubes

6. Water bath adjustable to 65°C + 1°C

7. UV spectrophotometer for DNA quantification

2.2. Chemicals

The following reagents are used in the DNA extraction procedure described (equivalents may
be used):

Na,-EDTA; Titriplex III (Sigma Cat. No. E-7889)

Tris-HCl; Tris(hydroxymethyl)aminomethane hydrochloride (Sigma Cat. No. T-3038)
NaCl; sodium chloride (Sigma Cat. No. S-7653)

CTAB; hexadecyltrimethylammonium bromide (Sigma Cat. No. H-6269)

PVP 40000; polyvinylpyrrolidone (Sigma Cat. No. PVP-40)

RNAse A (Roche Cat. No. 0109-142)

Chloroform:Isoamyl alcohol (24:1); (Sigma Cat. No. C-0549-1PT)

Ethanol p.a. (Merck Cat. No. 1.00983.1000)

©® NV A WD
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The following buffers and solutions are used in the DNA extraction procedure described:

6.

Extraction buffer
1.4 M NacCl

2% (w/v) CTAB

0.1 M Tris-Base pH 8.0
0.02 M EDTA pH 8.0
1% (w/v) PVP 40000

10% CTAB Solution
10% (w/v) CTAB in 0.7M NaCl

Precipitation Buffer
1% (w/v) CTAB

0.05 M Tris-Base pH 8.0
0.01 M EDTA pH 8.0

TE Buffer
0.01 M Tris-Base pH 8.0
0.001 M EDTA pH 8.0

RNase A (10 mg/ml)

Ethanol 70%

2.3. Plasticware

HwnNe

50 ml conical tubes

1.5 ml microcentrifuge tube
2 ml microcentrifuge tube
filter tips

Note: All plasticware has to be sterile and free of DNases, RNases and nucleic acids.

2.4. Abbreviations

EDTA
PCR
RNase A
TE

Tris

ethylenediaminetetraacetic acid
polymerase chain reaction
ribonuclease A

tris EDTA
tris(hydroxymethyl)aminomethane
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3. Description of the methods

Sampling:
For sampling of seeds and grains of maize, the applicant refers to the technical guidance
documents and protocols described in Commission Recommendation 2004/787/EC on technical
guidance for sampling and detection of genetically modified organisms and material produced
from genetically modified organisms as or in products in the context of Regulation (EC) No
1830/2003.

Scope and applicability:

The "CTAB-based protocol" method for DNA extraction described below is suitable for the
isolation of genomic DNA from maize seed, grain and flour. Application of the method to other
matrices may require adaptation and needs specific validation.

Principle:

The basic principle of DNA extraction consists of first releasing the DNA present in the matrix
into aqueous solution and further purification of the DNA from PCR inhibitors. The "CTAB-based
protocol" method starts with a lysis step (thermal lysis in the presence of CTAB and EDTA)
followed by removal of RNA by digestion with RNase A and removal of contaminants such as
lipophilic molecules and proteins by two extractions with chloroform. Afterwards a crude DNA-
extract is generated using CTAB precipitation buffer (under low salt conditions DNA precipitates
in the presence of CTAB) and washed in 70% ethanol. The pellet is dissolved in TE-buffer.

CTAB-based protocol

1. Transfer 2 grams of grounded seeds into a 50 ml polypropylene tube containing 10 ml
of extraction buffer, pre-warmed to 65°C. Invert the tube to mix the contents prior to
incubating at 65°C for 10 minutes. Mix gently by inversion 2 times during the
incubation period.

2. Spin the 50 ml tubes at approximately 7200 x g for 10 minutes at room temperature,
220C.,

3. Transfer the supernatant,~7.5 ml, to a clean 15 ml polypropylene tube and extract with
an equal volume of chloroform: isoamyl alcohol (24:1), by slowly inverting the tube 20
times.

4. Collect the upper aqueous phase after centrifugation at approximately 7200 x g for 10
minutes at room temperature (22°C) and transfer it,~ 7.0 ml, to a clean 15 ml
polypropylene tube.

5. Add 10 pl RNase A at 10 mg/ml. Mix gently by inversion and incubate for 30 minutes at
37°C.
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6. Add 1/10th volume,~ 700 pl of pre-warmed (55 °C) 10% CTAB Buffer. Mix well by
gentle inversion.

7. Extract with an equal volume of chloroform: isoamyl alcohol (24:1), by inverting the
tube 20 times. Centrifuge at approximately 7200 x g for 10 minutes at room
temperature.

8. Remove the upper aqueous layer into a fresh 50 ml polypropylene tube and add 3
volumes of precipitation buffer. Mix gently. Let rest at room temperature for 10
minutes.

9. Collect DNA by centrifugation at approximately 7200 x g for 15 minutes at room
temperature.

10. Discard buffer solution and wash the pellet twice with 70% ethanol. The pellet is
washed through the addition of 5 ml to the tube containing the DNA precipitate. The
pellet is roused by agitation and gently swirled about in the ethanol for 10 seconds.
Centrifuge at approximately 7200 x g for 5 minutes at room temperature. Carefully
remove ethanol by decanting. The wash is then repeated once. To avoid buffer
contamination rinse tube containing DNA precipitate well with 70% ethanol during the
first alcohol wash.

11. Allow residual alcohol to evaporate then dissolve the DNA pellet in 200 pl TE.

12. Add 200 pl TE and allow DNA to dissolve overnight at 4 °C.

13. Incubate sample at 65 °C for 15 minutes and mix gently to ensure the pellet is
completely dissolved.

14. Spin sample at maximum speed in bench top microfuge for 5 minutes to pellet any
debris.

Micro and Ultra filtrations to eliminate contaminants and/or concentrate the DNA
sample

Note: Carefully follow manufacturer’s directions regarding the use of 0.2 ym pore size low
DNA/protein binding membrane. Use the Pall Nanosep MF 0.2 um Part No. ODM02C33:

15. Load the DNA sample into reservoir and spin at 14000 rpm until the sample has passed
completely through the membrane.
16. Collect DNA sample from filtrate receiver and adjust concentration as needed.

Note: Further purification can be achieved using the Pall Nanosep 30K Omega Part No.
0ODO030C33. Carefully follow the manufacturer’s directions regarding the use of this ultrafiltration
product. Use this to remove small molecular weight contaminants, remove salts, exchange
buffers or concentrate samples.

17. Load the DNA sample into the reservoir and spin at 5000 x g for up to 20 minutes.

18. Following the spin, carefully remove the sample retained in the reservoir.
19. Adjust concentration of DNA solution as needed with TE.
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4. Testing of the DNA extraction method by the method
developer

4.1 Summary

4.1.1 Extraction:

Genomic DNA was extracted from ground maize grain using a CTAB buffer (see extraction
protocol in section 3 "“Description of Methods”). The sample was further purified via two
chloroform extractions and an RNase step. The gDNA was then precipitated with a Tris-HCI
(pH=8.0), EDTA and CTAB buffer, washed in 70% ethanol and then suspended in TE. The
DNA solution was then filtered through a Nanosep MF 0.2 pm column and further purified and
concentrated using a Nanosep 30K Omega column.

4.1.2 Analysis:

PicoGreen® analysis determined the gDNA to be at a concentration of 284.6 ng/pl.
Spectrophotometric analysis determined that the gDNA was pure, having no significant protein
or polysaccharide contamination.

Gel electrophoresis determined that the gDNA extracted was of a high molecular weight with no
evidence of degradation.

Eight extractions (each using two grams of maize grain as starting material) were pooled to
yield 400 pul of gDNA at 284.6 ng/l.

4.2. PicoGreen® quantification of gDNA extracted from maize grain
To demonstrate the repeatability of PicoGreen® quantification a standard solution of gDNA at
120 ng/pl was measured 10 times. The values were averaged and compared to the expected

value. Results are reported in Table 1:

Table 1. Repeatability of measurement of DNA concentration using PicoGreen® quantification

. Concentration
Replicate #
(ng/pl)
1 120.3
2 117.0
3 115.4
4 121.4
5 119.6
6 120.5
7 116.9
8 117.2
9 118.9
10 115.9
Average
Concentration 118.3
(ng/ul)
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on O
Mean Standard Actual % Difference
i ot . between Actual
Concentration Deviation Concentration
(ng/ul) (n=10) (n=10) (ng/ul) and Measured
A B g Concentrations
118.3 2.1 120 1.4%

The gDNA isolated from maize grains was diluted 1:1000 and quantified using PicoGreen®. The
concentration of the pooled extracts was measured and the average concentration calculated.
This estimation of concentration only includes double stranded DNA, and does not include all
free nucleic acids that may be present in the sample. Results are reported in Table 2:

Table 2: DNA concentration of individual extracted samples and average value as determined
by PicoGreen® quantification

Replicate # Concentration
(ng/ul)
1 272.1
2 282.0
3 302.7
4 298.9
5 275.4
6 286.8
7 278.0
8 297.5
9 287.6
10 264.5
Average
Concentration 284.6
(ng/l)

4.3 Spectrophotometer analysis of gDNA extracted from maize grains

The DNA was diluted 1:100 and a 250 pl aliquot was analysed using a Thermospectronic
Genesys 6 spectrophotometer. The absorbance was measured from 200 nm to 400 nm.

The absorbance values at 230, 260 and 280 nm are shown in Table 3 with 260/230, 260/280
ratios. Ratios determined from specific absorbance provide indications about the purity of the
genomic DNA preparation. A ratio of 260/230 that is greater than 1.7 indicates that the sample
is free from polysaccharide contamination. A ratio of 260/280 that is greater than 1.7 indicates
that the sample is free from protein contamination.
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Table 3. Specrophotometric analysis of DNA extracted from maize grains

Wavelength (nm) Absorbance
230 0.073
260 0.149
280 0.081
260/280 2.0
260/230 2.2

These ratios indicate that the gDNA extracted from maize grain is free from polysaccharide and
protein contamination.

4.4 Gel analysis of gDNA quality: fragmentation state of DNA

To determine the quality of the gDNA isolated from maize grains, 100, 200 and 300 ng of DNA
were loaded into lanes 2, 3 and 4, respectively, of a 100 ml 0.8% TAE Agarose gel. The gel
was stained by adding 1.5 pg of ethidium bromide directly to the gel which was subjected to
electrophoresis at 50 volts for 4 hours. The molecular weight of the gDNA bands are
determined by comparison to Lane 1 which contains 0.5 ug of Kb DNA Ladder.

Figure 1. Agarose gel electrophoresis of genomic DNA samples extracted from maize grains
(lanes 2-3-4); lane 1: Kb DNA Ladder.

Gel Layout:

Lane 1 - 0.5 pg Kb DNA Ladder
Stratagene (Cat.# 201115) bp
Lane 2 — 100 ng of Maize
gDNA extracted from grain 12,000

8,000
Lane 3 — 200 ng of Maize
gDNA extracted from grain

Lane 4 — 300 ng of Maize gDNA
extracted from grain

gDNA extractions performed on July
18, 2005

Gel electrophoresis showed that the DNA extracted was of a high molecular weight with no
evidence of degradation.
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4.5 Inhibition Assay

In order to assess the quality of gDNA isolated from grain material intended for use with PCR
applications, an inhibition study was conducted.

Extracted gDNA was serially diluted fourfold with 0.2X TE Buffer. The original undiluted sample
(1:1) and the dilution series (1:4, 1:16, 1:64, 1:256) were analyzed using both the MIR604
event specific and the endogenous Adhl assays.

To measure inhibition, the Ct values obtained using the four diluted samples were plotted
against the natural logarithm of the dilution factor. The Ct Value of the undiluted sample was
then extrapolated from this plot. The extrapolated and measured Ct values from the undiluted
sample were compared.

With both MIR604 event specific and endogenous assays the differences between the
extrapolated and measured values were <0.5 cycles, indicating no inhibitors were present in

the gDNA preparation.

Data to support this conclusion are presented below in Table 4, Table 5, Figure 2 and Figure 3.

Table 4: Ct Values of undiluted and serial dilution of DNA extracts from maze grain.

Standard Standard
Average VIC | Deviation VIC | Average FAM | Deviation FAM

Dilution Factor Ct Value (n=3) Ct (n=3) Ct Value (n=3) Ct (n=3)
1:1 MIR604 grain 24.00 0.03 21.31 0.01
1:4 MIR604 grain 25.85 0.01 23.26 0.13
1:16 MIR604 grain 28.04 0.06 25.33 0.26
1:64 MIR604 grain 29.94 0.04 27.50 0.04
1:256 MIR604 grain 31.98 0.03 29.31 0.05
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Figure 2: Plot of Ct values vs. natural logarithm of dilution factor. Analysis performed with
endogenous Adhl assay (top) and with MIR604 maize specific assay (bottom)

Grain gDNA Adh 1 assay
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Table 5: Comparison of extrapolated Ct values vs. measured Ct values

Ct
2
DNA extract Assay type R Extrapolated Ct Measured ACt
MIR604 grain Adh1 0.9993 23.88 24 0.12
endogenous
MIR604 grain MIR604 es 0.9987 21.26 21.31 0.05

CRL-GMFF: Maize Seeds Sampling and DNA Extraction 12/17





CRLVL04/05XP

5. Experimental testing of the DNA extraction method by
the Community Reference Laboratory for GM Food and Feed

The aim of the experimental testing was to verify that the DNA extraction method provides DNA
of suitable quantity and quality for the intended purpose.

The DNA extraction method should allow preparation of the analyte in quality and quantity
appropriate for the analytical method used to quantify the event-specific analyte versus the

reference analyte.

The CRL-GMFF tested the “Extraction of gDNA from maize grain” method proposed by the
applicant on samples of food and feed consisting of maize seeds provided by the applicant.

To assess the suitability of the DNA extraction method for real-time PCR analysis, the extracted
DNA was tested using a qualitative PCR run on the real-time PCR equipment.

5.1 Preparation of samples

About 300 g of maize seed material were ground using a GRINDOMIX GM 200 (Retsch GmbH)
mixer.

5.1 DNA extraction

DNA was extracted following the “Extraction of gDNA from maize grain” method described
above and in-house validated by the applicant.

The DNA extraction was carried out on 6 test portions (replicates) and repeated over three
different days, giving a total of 18 DNA extracts.

5.2 DNA concentration and repeatability

Concentration of the DNA extracted was determined by fluorescence detection using the
PicoGreen® dsDNA Quantitation Kit (Molecular Probes).

Each DNA extract was measured twice, and the two values were averaged. DNA concentration
was determined on the basis of a five point standard curve ranging from 1 to 500 ng/ul using a
Biorad VersaFluor fluorometer.

The DNA concentration for all samples is reported in Table 6 below:

Table 6. DNA concentration (ng/ul) of eighteen samples extracted from maize seeds in three

days: yellow boxes for samples extracted on day 1, green boxes for samples extracted on day 2
and blue boxes for samples extracted on day 3
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Concentration
(ng/ul)
273.4
110.5
205.3
230.3
227.5
121.4
191.9
287.3
438.9
166.5
185.2
311.7
243.8
373.3
284.7
261.7
245.9
374.8

Sample

S A WIN =B~ WN =& A WN =

DNA concentration (ng/pl):

Overall average of all samples: 251.9 ng/ul
Standard deviation of all samples 86.4 ng/ul
Coefficient of variation 34.3 %

5.3 Fragmentation state of DNA

The size of the extracted DNA was evaluated by agarose gel electrophoresis; 8 ul of the DNA
solution were analysed on a 1.0% agarose gel (Figure 3).

Figure 3. Agarose gel electrophoresis of genomic DNA samples extracted from maize seeds.
Lanes 2-7: samples extracted on day 1; lanes 8-13: samples extracted on day 2; lanes 14-19:
samples extracted on day 3. Lanes 1 and 20: Lambda DNA/EcoRI+HindIII Marker.

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

bp
21,226 . [(—y — N i bt | el e b N b P e )
5,148 Je—
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The 18 genomic DNA samples extracted as described above appeared as distinct fluorescent
banding patterns migrating through the gel corresponding to high molecular weight DNA. DNA
samples showed limited indications of degradation (‘smearing’).

5.4 Purity / Absence of PCR inhibitors
To assess the PCR quality of the DNA extracted, the experimental approach previously

described (see paragraph 4.5) was followed.
The Ct values obtained for the “undiluted” and diluted samples are reported in Table 7 below:

Table 7. Ct values of undiluted and fourfold serially diluted DNA extracts after amplification of
maize Alcohol dehydrogenase gene (Adhl)

Undiluted
Diluted
(40 ng/pl)

DNA extract 1:1 1:4 1:16 1:64 1:256
1 22.36 24.20 25.88 27.90 29.80
2 21.92 23.77 25.71 27.71 29.85
3 22.60 24.36 26.40 28.43 30.35
4 22.65 24.65 26.61 28.82 30.45
5 22.60 24.68 26.74 28.82 30.67
6 22.75 24.94 26.74 28.79 30.70
1 21.21 23.70 25.43 27.24 29.53
2 21.28 23.57 25.57 27.51 29.22
3 21.77 23.61 25.82 27.69 29.66
4 21.31 23.07 25.16 27.42 29.26
5 22.42 24.47 26.34 27.99 30.31
6 21.72 23.81 25.67 27.60 29.39
1 21.96 23.78 25.78 27.95 29.58
2 21.95 24.18 25.98 27.76 29.85
3 22.03 24.02 26.26 28.33 29.88
4 22.11 24.06 26.03 28.26 29.94
5 22.45 24.32 26.09 28.03 30.28
6 22.55 24.42 26.25 28.29 30.10

The Table 8 below reports the comparison of extrapolated Ct values versus measured Ct values

for all samples and the values of linearity (R%) and slope of all measurements.
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Ct values versus measured Ct values (amplification of

extl::cl:ion R? Slope Ct extrapolated mean Ct measured ACt
1 0.9984 -3.129 22.23 22.36 0.13
2 0.9993 -3.357 21.71 21.92 0.21
3 0.9965 -3.323 22.38 22.60 0.22
4 0.9945 -3.302 22.69 22.65 0.04
5 0.9984 -3.333 22.71 22.60 0.11
6 0.9988 -3.209 22.96 22.75 0.21
1 0.9929 -3.198 21.67 21.51 0.16
2 0.9959 -3.138 21.75 21.28 0.46
3 0.9970 -3.323 21.69 21.77 0.08
4 0.9978 -3.496 20.98 21.31 0.33
5 0.9917 -3.185 22.49 22.42 0.06
6 0.9978 -3.102 21.95 21.72 0.22
1 0.9963 -3.251 21.88 21.96 0.08
2 0.9976 -3.105 22.25 21.95 0.30
3 0.9934 -3.264 22.21 22.03 0.19
4 0.9859 -3.300 22.10 22.11 0.01
5 0.9964 -3.288 22.23 22.45 0.22
6 0.9993 -3.176 22.47 22.55 0.07

Note: In yellow boxes samples from 1 to 6 extracted on day 1; in green boxes samples from 1-6 extracted
on day 2; in blue boxes samples from 1-6 extracted on day 3.
*The expected slope for a PCR with 100% efficiency is -3.32
**delta Ct = abs (Ct extrapolated - Ct measured)

To measure inhibition, the Ct values of the four diluted samples were plotted against the
logarithm of the dilution and the Ct value for the “undiluted” sample (40 ng/pl) was

extrapolated from the equation calculated by linear regression.

Subsequently the extrapolated Ct for the “undiluted” sample was compared with the measured
Ct. The evaluation is carried out considering that PCR inhibitors are present if the measured Ct
value for the “undiluted” sample is suppressed by > 0.5 cycles from the calculated Ct value.

All delta Ct values of extrapolated versus measured Ct are < 0.5.
R? of linear regression is > 0.99 for all DNA samples, except one (0.9859).
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6. Conclusion

The data reported confirm that the extraction method, applied to maize grains/seeds provided by
the applicant, produces DNA of suitable quantity and quality for subsequent PCR based detection
applications. The method is consequently applicable to samples of maize grains/seeds provided
as samples of food and feed in accordance with the requirements of Annex I-2.C.2 to
Commission Regulation (EC) No 641/2004.

7. Quality assurance
The CRL-GMFF carries out all its operations according to ISO 9001:2000 (certificate number: CH-
32232) and ISO 17025:2005 (certificate number: DAC-PL-0459-06-00) [DNA extraction,

qualitative and quantitative PCR in the area of Biology (DNA extraction and PCR method
validation for the detection and identification of GMOs in food and feed materials)]
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Joint Research Centre
Institute for Health and Consumer Protection
Molecular Biology and Genomics Unit

Executive Summary

The JRC as Community Reference Laboratory for GM Food and Feed (CRL-GMFF) (see
Regulation EC No 1829/2003), has carried out an in-house verification study to assess the
performance of the MON810 method to detect and quantify the MON810 transformation event
in maize DNA (unique identifier MON-Z@810-6). The method has previously undergone a full
validation on samples represented by certified reference material. The present verification was
conducted in order to verify the performance of the validated method on the control samples
provided by the applicant as requested by Annex I1.2.C.2 to Regulation (EC) No 641/2004
stating that “The method shall be applicable to samples of the food or feed, to the control
samples and to the reference material, which is referred to in Articles 5(3)(j) and 17(3)(j) of
Regulation (EC) No 1829/2003.” The study was conducted according to internationally accepted
guidelines &2,

In accordance with Regulation (EC) No 1829/2003 of 22 September 2003 on genetically
modified food and feed and to Regulation (EC) No 641/2004 of 6 April 2004 on detailed rules
for the implementation of Regulation (EC) No 1829/2003, the CRL-GMFF carried out a
verification of the event-specific detection method previously validated by the Federal Institute
for Risk Assessment (BfR) in collaboration with the American Association of Cereal Chemists
(AACC), Joint Research Centre (JRC) of the European Commission (EC), Institute for Reference
Material and Measurement (IRMM), the Institute for Health and Consumer Protection (IHCP)
and GeneScan, Berlin; Monsanto Company provided the control samples (MON810 maize seeds
and conventional maize seeds) used in the verification. The JRC prepared the in-house
verification samples (calibration samples and blind samples at different GM percentages).
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The results of the in-house verification study were evaluated with reference to ENGL method
performance requirements (http://gmo-crl.jrc.ec.europa.eu/guidancedocs.htm) and to the
results of the full validation (http://gmo-crl.jrc.ec.europa.eu/statusofdoss.htm).

The results of CRL-GMFF in-house verification study are made publicly available at http://gmo-
crl.jrc.ec.europa.eu/statusofdoss.htm).
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Report on Steps 1-3 of the Validation Process

The method for the event-specific detection of event MON810 in maize was developed and
optimised by the Federal Institute for Risk Assessment (BfR). Monsanto Company submitted the
control samples for the maize line containing event MON810 (unique identifier MON-&810-6)
under Articles 8 and 20 of Regulation (EC) No 1829/2003 of the European Parliament and of the
Council “on genetically modified food and feed”.

The Community Reference Laboratory for GM Food and Feed (CRL-GMFF), following reception
of the documentation and material, including control samples, (step 1 of the validation process)
carried out the scientific assessment of documentation and data (step 2) in accordance with
Commission Regulation (EC) No 641/2004 “on detailed rules for the implementation of
Regulation (EC) No 1829/2003 of the European Parliament and of the Council as regards the
application for the authorisation of new genetically modified food and feed, the notification of
existing products and adventitious or technically unavoidable presence of genetically modified
material which has benefited from a favourable risk evaluation” and according to its operational
procedures  (“Description of the CRL-GMFF Validation Process”, http://gmo-
crl.jrc.ec.europa.eu/guidancedocs.htm).

The scientific assessment focussed on the method performance characteristics assessed against
the method acceptance criteria set out by the European Network of GMO Laboratories and
listed in the “Definition of Minimum Performance Requirements for Analytical Methods of GMO
Testing”, http://gmo-crl.jrc.ec.europa.eu/doc/Method%20requirements.pdf) (see Annex 1 for a
summary of method acceptance criteria and method performance requirements).

The event-specific detection method for the maize line hosting the MON810 event was validated
using certified reference material prepared by the Institute for Reference Materials and
Measurements (IRMM). The CRL-GMFF performed an in-house verification of the detection
method to verify the performance of the validated method on the control samples provided by
the applicant as requested by Annex 1.2.C.2 to Regulation (EC) No 641/2004 “The method shall
be applicable to samples of the food or feed, to the control samples and to the reference
material, which is referred to in Articles 5(3)(j) and 17(3)(j) of Regulation (EC) No 1829/2003.”

In May 2009, the CRL-GMFF concluded the experimental verification of the method
characteristics (step 3, experimental testing of the samples and methods) by quantifying five
GM-levels within the range 0.10%-5.00% on a DNA mass basis. The experiments were
performed under repeatability conditions and demonstrated that the PCR efficiency, linearity,
trueness and repeatability of the quantification were within the limits established by the ENGL.

A Technical Report summarising the results of tests carried out by the CRL-GMFF (step 3) is
available on request.
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1. Introduction

Monsanto Company submitted the control samples for maize event MON810 (unique identifier
MON-Z@810-6) in accordance with Articles 8 and 20 of Regulation (EC) No 1829/2003 of the
European Parliament and of the Council “on genetically modified food and feed”.

The Joint Research Centre (JRC, Molecular Biology and Genomics Unit of the Institute for
Health and Consumer Protection) as Community Reference Laboratory for GM Food and Feed
(see Regulation EC 1829/2003) carried out an in-house verification of the event-specific
method for the detection and quantification of event MON810 maize. The method had been
previously  validated by an international collaborative trial (http://gmo-
crl.jrc.ec.europa.eu/statusofdoss.htm) using a calibration sample and unknown samples
consisting of certified reference material made of mixtures of genetically modified MON810
maize in conventional maize (w/w) between 0.1% and 5% (JRC, Institute for Reference
Material and Measurement).

Upon reception of the method, samples and related data (step 1), the CRL-GMFF carried out the
assessment of the documentation (step 2) and the in-house evaluation of the method (step 3),
according to the requirements of Regulation (EC) 641/2004 and following its operational
procedures. The in-house method verification was carried out in May 2009.

The operational procedure of the in-house verification included the following module:

v A method for DNA extraction from MON810 seeds, submitted by the applicant; the
protocol for DNA extraction is available at http://gmo-
crl.jrc.ec.europa.eu/statusofdoss.htm.

v' Quantitative real-time PCR (Polymerase Chain Reaction). The methodology consists of
an event-specific real-time quantitative TagMan® PCR procedure for the determination
of the relative content of event MON810 DNA to total maize DNA. The procedure is a
simplex system, in which a maize Amg (high mobility group) endogenous assay
(reference gene) and the target assay (MON810) are performed in separate wells.

The study was carried out in accordance with the following internationally accepted guidelines:
v 1S0 5725:1994 O,

v' The IUPAC “Protocol for the design, conduct and interpretation of method-performance
studies” 2.
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2. Materials

For the verification of the quantitative event-specific method, control samples consisting of:
whole maize seed heterozygous for MON810 (Lot Number GLP-0403-14800-S) and whole
conventional maize seed (Lot Number GLP-0307-14210-S) were provided by the applicant in
accordance with the provisions of Regulation (EC) No 1829/2003, Art 2.11 [“control sample
defined as the GMO or its genetic material (positive sample) and the parental organism or its
genetic material that has been used for the purpose of the genetic modification (negative
sample)]. Genomic DNA was extracted from the control samples according to the procedure
described in the Validated Method for MON810 (http://gmo-
crl.jrc.ec.europa.eu/statusofdoss.htm).

Samples containing mixtures of MON810 and non-GM maize genomic DNA at different GMO
concentrations were prepared by the CRL-GMFF, using the DNA extracted from the control
samples provided, in a constant amount of total maize DNA.

The PCR protocol (reagents, concentrations, primer/probe sequences, amplification profile)
followed in the in-house verification are as those already published as validated method for the
validation of MON810.

Table 1 shows the five GM levels used in the verification of the MON810 detection method.

Table 1. MON810 GM contents

MONS810 GM%o
(ng/ng DNA x 100)

0.10
0.50
1.00
2.00
5.00

3. Experimental design

Eight runs using the Mon810 method were carried out. In each run, samples were analysed in
parallel with both the GM-specific system and the Amg reference system. Five GM-levels per
run were examined and two replicates for each GM level were analysed. PCR analysis was
performed in triplicate for all samples. In total, quantification of the five GM levels was
performed as an average of sixteen replicate samples per GM level. An Excel spreadsheet was
used for determination of GM%.
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4. Method

Description of operational steps followed

For the specific detection of event MON810, a 92-bp fragment of the integration region of the
construct inserted into the plant genome is amplified using two specific primers. PCR products
are measured at each cycle (real-time) by means of a target-specific oligonucleotide probe
labelled with two fluorescent dyes: FAM is used as the reporter dye at its 5’ end and TAMRA as
a quencher dye at its 3’ end.

For the relative quantification of maize event MON810, a maize-specific reference system
amplifies a 79-bp fragment of the maize endogenous gene Amg (high mobility group), using a
pair of Amg gene-specific primers and an Amg gene-specific probe labelled with FAM and
TAMRA.

For relative quantification of event MON810 in a DNA test sample, standard curves are
generated both for the MON810 and the Amg reference systems by plotting the Ct values
measured for the calibration samples against the logarithm of the DNA copy number and by
fitting a regression line into these data. Thereafter, the standard curves are used to estimate
the copy numbers in the unknown sample by interpolation from the standard curves.

For the determination of the amount of MON810 DNA in the unknown sample, the MON810
quantity is divided by the maize reference gene Amg quantity and multiplied by 100 to obtain

the percentage value (GM% = GM-specific system/maize reference system x 100).

For detailed information on the preparation of standard curve calibration samples please refer
to the protocol of the validated method at http://gmo-crl.jrc.ec.europa.eu/statusofdoss.htm.

5. Deviations reported

No deviations from the protocol of the two previously validated method were introduced.

6. Summary of results

PCR efficiency and linearity

The values of the slopes of the standard curves, from which the PCR efficiency is calculated
using the formula [10~(-1/slope)-1]1¥100, and of the R? (expressing the linearity of the
regression) are reported in Table 2.
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Table 2. Values of standard curve slope, PCR efficiency and linearity (R?) for the MON810
detection method (MON810 assay and endogenous /Amg assay) on MON810 control samples

MONS810 hmg
PCR PCR
Efficiency Linearity Efficiency Linearity
Run

Slope (%) (R?) Slope (%) (R?)
1 -3.218 105 0.985 -3.308 101 0.995
2 -3.400 97 0.985 -3.252 103 0.997
3 -3.171 107 0.984 -3.305 101 0.997
4 -3.316 100 0.985 -3.151 108 0.998
5 -3.445 95 0.992 -3.240 104 0.997
6 -3.190 106 0.989 -3.304 101 0.997
7 -3.504 93 0.981 -3.248 103 0.997
8 -3.345 99 0.983 -3.199 105 0.996
Mean -3.324 100 0.985 -3.251 103 0.997

The mean PCR efficiency of the GM and of the reference specific system was 100% and
103%, respectively. The linearity of the method was close to 0.99 for the GM-specific assay
and to 1 for the reference specific assay. Data reported in Table 2 confirm the appropriate
performance characteristics of the method tested on control samples.

7. Method performance requirements

The results of the in-house verification study for the MON810 detection method on control
sample material are reported in Table 3. The results are evaluated with respect to the method
acceptance criteria, as established by ENGL and adopted by CRL-GMFF (http://gmo-
crl.jrc.ec.europa.eu/guidancedocs.htm, see also Annex 1). Further, Table 3 details estimates of
accuracy and precision for each GM level.

Table 3. Trueness (expressed as bias %) and repeatability standard deviation (%) of the
MON810 detection method on control samples of MON810.

MON810
Unknown Expected value (GMO %)
sample GM%b 0.1 0.5 1.0 2.0 5.0
Mean 0.09 0.46 0.95 1.86 4.60
SD 0.02 0.10 0.07 0.20 0.51
RSDr (%) 19.08 22.16 7.50 10.67 11.11
Bias %0 -14 -9 =5 =7/ -8
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The trueness of the method is estimated using the measures of the method bias for each GM
level. According to the ENGL acceptance criteria and method performance requirements, the
accuracy of the quantification, measured as bias from the accepted value, should be + 25%
across the entire dynamic range. As shown in Table 3, the method satisfies the above
requirement throughout its dynamic range.

Table 3 further documents the relative repeatability standard deviation (RSD,) as estimated for
each GM level. In order to accept methods for collaborative ring trial evaluation, the CRL-GMFF
requires that RSD, values be below 25%, as indicated by ENGL (Definition of Minimum
Performance Requirements for Analytical Methods of GMO Testing” [http://gmo-
crl.jrc.ec.europa.eu/guidancedocs.htm]).

As can be observed from the values reported in Table 3, the method satisfies this requirement
across its dynamic range.

8. Comparison of the method performance between the
verification and the full validation

A synoptic comparison of the method performance as assessed through the ring-trial carried
out on certified reference material and the present verification on control samples is provided
in Table 4.

Table 4. Comparison of trueness (bias %) and repeatability standard deviation (%) of the
MON810 detection method assessed through in-house verification on control samples and full
validation on certified reference materials (CRM

Trueness and repeatability of MON810 Trueness and repeatability of MON810
quantification on MON810 control samples quantification on CRM*
GM% Bias (26) RSDr (%) GM% Bias (%6) RSDr (%)
0.1 -14 19 0.10 2.3 36
0.5 -9 22 0.50 -7.7 21
1.0 -5 7.5 1.00 -17 17
2.0 -7 11 2.00 -11 16
5.0 -8 11 5.00 -9.7 29

* validated method (http://gmo-crl.jrc.ec.europa.eu/statusofdoss.htm)

In terms of repeatability, when applied to the control samples, the MON810 detection method
shows lower RSDr (%) for most of the GM levels, compared to the validation results obtained
on certified reference material. In terms of trueness, the method verification provided
comparable or lower bias (%) across the GM levels in comparison to the bias (%) obtained in
the full validation, with the exception of a bias of 14% at the GM level 0.1%.

Therefore, the in-house method verification has demonstrated that the MON810 method can
be equally applied for the quantification of the MON810 event in control samples.
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0. Conclusions

The overall method performance of the method for the quantitative detection of event
MONB810 has been evaluated with respect to the method acceptance criteria and the method
performance requirements recommended by the ENGL (as detailed at http://gmo-
crl.jrc.ec.europa.eu/guidancedocs.htm), and to the full validation results obtained on certified
reference materials (http://gmo-crl.jrc.ec.europa.eu/statusofdoss.htm).

The results of the present verification study indicate that the analytical modules comply with
the ENGL performance criteria. The method is therefore applicable to the control samples
provided (see paragraph 3 “Materials”), in accordance with the requirements of Annex I-2.C.2
to Commission Regulation (EC) No 641/2004.

10. Quality assurance

The CRL-GMFF carries out all operations according to ISO 9001:2000 (certificate number: CH-
32232) and ISO 17025:2005 (certificate number: DAC-PL-0459-06-00) [DNA extraction,
qualitative and quantitative PCR in the area of Biology (DNA extraction and PCR method
validation for the detection and identification of GMOs in food and feed materials)]

11. References

1. Horwitz, W., 1995. Protocol for the design, conduct and interpretation of method
performance studies, Pure and Appl. Chem, 67, 331-343.

2. International Standard (ISO) 5725, 1994. Accuracy (trueness and precision) of
measurement methods and results. International Organization for Standardization,
Genéve, Swizerland.
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12. Annex 1: method acceptance criteria and method
performance requirements as set by the European Network
of GMO Laboratories (ENGL)

Method Acceptance Criteria should be fulfilled at the moment of submission of a method (Phase 1:

acceptance for the collaborative study).

Method Performance Requirements should be fulfilled in a collaborative study in order to consider the

method as fit for its purpose (Phase 2: evaluation of the collaborative study results).

Method Acceptance Criteria
Applicability
Definition: The description of analytes, matrices, and concentrations to which a method can be applied.

Acceptance Criterion: The applicability statement should provide information on the scope of the method
and include data for the indices listed below for the product/s for which the application is submitted. The
description should also include warnings to known interferences by other analytes, or inapplicability to
certain matrices and situations.

Practicability

Definition: The ease of operations, the feasibility and efficiency of implementation, the associated unitary
costs (e.g. Euro/sample) of the method.

Acceptance Criterion: The practicability statement should provide indication on the required equipment for
the application of the method with regards to the analysis per se and the sample preparation. An indication
of costs, timing, practical difficulties and any other factor that could be of importance for the operators
should be indicated.

Specificity
Definition: Property of a method to respond exclusively to the characteristic or analyte of interest.

Acceptance Criterion: The method should be event-specific and be functional only with the GMO or GM
based product for which it was developed. This should be demonstrated by empirical results from testing
the method with non-target transgenic events and non-transgenic material. This testing should include
closely related events and cases where the limit of the detection is tested.

Dynamic Range

Definition: The range of concentrations over which the method performs in a linear manner with an
acceptable level of accuracy and precision.
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Acceptance Criterion: The dynamic range of the method should include the 1/10 and at least 5 times the
target concentration. Target concentration is intended as the threshold relevant for legislative
requirements. The acceptable level of accuracy and precision are described below. The range of the
standard curve(s) should allow testing of blind samples throughout the entire dynamic range, including the
lower (10%) and upper (500%) end.

Accuracy
Definition: The closeness of agreement between a test result and the accepted reference value.

Acceptance Criterion: The accuracy should be within + 25% of the accepted reference value over the
whole dynamic range.

Amplification Efficiency

Definition: The rate of amplification that leads to a theoretical slope of —3.32 with an efficiency of 100% in

each cycle. The efficiency of the reaction can be calculated by the following equation: Efficiency = [10C
1/s|ope)] -1

Acceptance Criterion: The average value of the slope of the standard curve should be in the range of (- 3.1
> slope = - 3.6)

R? Coefficient

Definition: The R? coefficient is the correlation coefficient of a standard curve obtained by linear regression
analysis.

Acceptance Criterion: The average value of R? should be > 0.98.
Repeatability Standard Deviation (RSD,)

Definition: The standard deviation of test results obtained under repeatability conditions. Repeatability
conditions are conditions where test results are obtained with the same method, on identical test items, in
the same laboratory, by the same operator, using the same equipment within short intervals of time.

Acceptance Criterion: The relative repeatability standard deviation should be below 25% over the whole
dynamic range of the method.

Note: Estimates of repeatability submitted by the applicant should be obtained on a sufficient number of
test results, at least 15, as indicated in ISO 5725-3 (1994).

Limit of Quantitation (LOQ)

Definition: The limit of quantitation is the lowest amount or concentration of analyte in a sample that can
be reliably quantified with an acceptable level of precision and accuracy.

Acceptance Criterion: LOQ should be less than 1/10™ of the value of the target concentration with an RSD,
< 25%. Target concentration should be intended as the threshold relevant for legislative requirements. The
acceptable level of accuracy and precision are described below.

Limit of Detection (LOD)
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Definition: The limit of detection is the lowest amount or concentration of analyte in a sample, which can
be reliably detected, but not necessarily quantified, as demonstrated by single laboratory validation.

Acceptance Criterion: LOD should be less than 1/20" of the target concentration. Experimentally,
quantitative methods should detect the presence of the analyte at least 95% of the time at the LOD,
ensuring < 5% false negative results. Target concentration should be intended as the threshold relevant
for legislative requirements.

Robustness

Definition: The robustness of a method is a measure of its capacity to remain unaffected by small, but
deliberate deviations from the experimental conditions described in the procedure.

Acceptance Criterion: The response of an assay with respect to these small variations should not deviate
more than + 30%. Examples of factors that a robustness test could address are: use of different
instrument type, operator, brand of reagents, concentration of reagents, and temperature of reaction.

Method Performance Requirements

Dynamic Range

Definition: In the collaborative trial the dynamic range is the range of concentrations over which the
reproducibility and the trueness of the method are evaluated with respect to the requirements specified
below.

Acceptance Criterion: The dynamic range of the method should include the 1/10 and at least five times the
target concentration. Target concentration should be intended as the threshold relevant for legislative
requirements.

Reproducibility Standard Deviation (RSDg)

Definition: The standard deviation of test results obtained under reproducibility conditions. Reproducibility
conditions are conditions where test results are obtained with the same method, on identical test items, in
different laboratories, with different operators, using different equipment. Reproducibility standard
deviation describes the inter-laboratory variation.

Acceptance Criterion: The relative reproducibility standard deviation should be below 35% at the target
concentration and over the entire dynamic range. An RSDr < 50 % is acceptable for concentrations below
0.2%.

Trueness

Definition: The closeness of agreement between the average value obtained from a large series of test
results and an accepted reference value. The measure of trueness is usually expressed in terms of bias.

Acceptance Criterion: The trueness should be within + 25% of the accepted reference value over the whole
dynamic range.
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CRL assessment on the validation of an event
specific method for the relative quantitation
of maize line MON 810 DNA using real-time

PCR as carried out by Federal Institute for
Risk Assessment (BfR)

Biotechnology & GMOs Unit
Institute for Health and Consumer Protection
DG Joint Research Centre

10 March 2006

Executive Summary

An event-specific method for the quantitation of maize MON 810 by means of real-time PCR
has been validated in a collaborative trial by the Federal Institute for Risk Assessment (BfR) in
collaboration with the American Association of Cereal Chemists (AACC), Joint Research Centre
(JRC) of the European Commission (EC), Institute for Reference Material and Measurement
(IRMM), the Institute for Health and Consumer Protection (IHCP) and GeneScan, Berlin.

The trial involved fifteen laboratories and was conducted according to internationally accepted
guidelines.

The method is annexed to the standard ISO 21570:2005, “Foodstuffs -- Methods of analysis for
the detection of genetically modified organisms and derived products -- Quantitative nucleic
acid based methods”.
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1. General information

This protocol describes an event-specific detection and quantitative TaqMan® PCR procedure
for the relative determination of event MON 810 maize in total maize. The real time PCR was
optimized for block thermal cycler. Template DNA extracted should be tested for quality and
quantity prior to PCR assay.

For specific detection of event MON 810 maize a 92 bp fragment of the single copy DNA
integration-border region of the genomic sequence and the inserted sequence element
originating from CaMV (35S promoter) as a result of /n vitro recombination present in the
genetically modified insect-protected MON 810 ("YieldGuard") maize (Monsanto) is amplified in
TaqMan® PCR.

For relative quantitation of MON 810 maize, a 79 bp fragment of the taxon specific maize (Zea
mays) high mobility group protein gene (hmg) gene using a gene specific combination of
primers and probe is amplified.

The measured fluorescence signal passes a threshold value after a certain number of cycles.
This threshold cycle is called “Ct-value”. For quantitation of the amount of event MON 810
maize in a test sample, event MON 810 and hmg Ct values are determined for the sample. A
standard curve procedure is then used to calculate the relative number of MON 810 specific
genome copies to total maize genome copies.

2. Validation status

The method was optimized for ground maize seeds (certified reference materials [CRM IRMM-
413]), containing mixtures of genetically modified MON 810 and conventional maize.

The reproducibility and accuracy of the method was tested through a collaborative study
using samples at different GMO contents.

The method was originally developed for the ABI PRISM® 7700 Sequence Detection System
(SDS).

This method has been validated in a collaborative study conducted by the Federal Institute
for Risk assessment (BfR) in collaboration with The American Association of Cereal Chemists
(AACC), Joint Research Centre (JRC) of the European Commission (EC), Institute for
Reference Material and Measurement (IRMM) and Institute for Health and Consumer
Protection (IHCP) and GeneScan.

The operational procedure of the collaborative study comprised the following modules:

- DNA extraction: GENESpin DNA extraction system (GeneScan)

Community Reference Laboratory for GM Food and Feed
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- Quantitative real-time PCR (Polymerase Chain Reaction): for detection of event MON
810 maize a 92 bp fragment of the single copy DNA integration-border region of the
genomic sequence and the inserted sequence element originating from CaMV (35S
promoter) as a result of /n vitro recombination present in the genetically modified
insect-protected MON 810 ("YieldGuard") maize (Monsanto) was amplified in
TagMan® PCR

The ring-trial was carried out in accordance with the following internationally accepted
guidelines:
- IS0 5725 (1994).
- The IUPAC “Protocol for the design, conduct and interpretation of method
performance studies” (Horwitz, 1995).

The study was undertaken with 15 laboratories using either the ABI PRISM® 7700, ABI
PRISM® 7900 (Applied Biosystems Inc) or the iCycler iQ Real-Time PCR Detection System
(Bio-Rad Laboratories).

Fourteen laboratories from countries all over the world reported results.

For each unknown sample one DNA extraction has been carried out. Each test sample was
analyzed by real time PCR in 3 repetitions.

Each participant received 12 unknown samples. The samples consisted of 6 certified
reference materials (CRM IRMM-413) between <0,02% and 5% GM MON 810 in
conventional maize (w/w).

Each laboratory received each level of GM MON 810 CRM in two separate unknown samples.
Details of the results of the collaborative study performed in 2003/2004 are shown in table 1.

Table 1: Statistics of the collaborative study for the real time PCR procedure to

quantify MON 810 specific material.

Sample Sample 1| Sample 2 | Sample 3| Sample 4 | Sample 5 | Sample 6
<0.02% | 0.1 % 0.5 % 1% 2% 5 %
Number of laboratories reported 11 14 14 14 14 14
Number of outliers 1 1 0 2 0 0
Ngm_ber' of Iabo_ratorles retained after 10 13 14 12 14 14
eliminating outliers
Mean value (%) 0.028 0.1023 0.4613 0.8327 1.7814 4.5154
Repeatability standard deviation s 0.00736 | 0.03641 0.9606 0.13744 0.28385 1.29374
Repeatabili relative standard
de\[/)iation Rt}lDr (%) 26.27 35.60 20.82 16.51 15.93 28.65
Repeatability limit r(r=2,8x 5) 0.0206 0.1019 0.269 0.3848 0.7948 3.6225
Reproducibility standard deviation s | 0.02326 | 0.04646 | 0.20068 | 0.26534 0.56609 1.65451
Reproducibili relative  standard
de\F/)iation RS[t)yR (%) 83.03 45.43 43.5 31.86 31.78 36.64
Reproducibility limit R (R=2,8 x &) 0.0651 0.1301 0.5619 0.743 1.5851 4.6326
Bias (%) - 2.3 -7.74 - 16.73 - 10.93 - 9.69

a  Qutliers were identified with the Grubbs and Cochran tests
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These results are evaluated with respect to the method acceptance criteria and to the method
performance requirements, as established by ENGL and adopted by CRL. In table 1, estimates
of both repeatability and reproducibility for each GM level are reported, after identification
and removal of outliers through Cochran and Grubbs tests, according to ISO 5725-2.

Method bias, which allows estimating trueness, is reported for each GM level in table 1. Bias
is estimated according to ISO 5725 data analysis protocol. According to ENGL method
performance requirements, trueness should be [025% throughout the whole dynamic range.
The method satisfies such requirement for all GM values tested.

The relative reproducibility standard deviation (RSDR), that describes the inter-laboratory
variation, should be below 33% at the target concentration and over the majority of the
dynamic range, while it should be below 50% at the lower end of the dynamic range. As it
can be observed in table 1, the method satisfies this requirement at the target concentration
(1%) and at GM level of 0.1% and 2%; a minor deviation can be seen at 5% (36.64), while
the RSDR at GM level 0.5% is 43.5

3. Specificity

Specificity tests prior to the study showed no cross reactivity of the detection systems to the
following non-target species/samples: soybean DNA.

No cross reactivity has been occurred with the following genetically modified maize:
Event176, Bt11, T25, GA21 and GTS 40-3-2 soybean.

4. Limit of detection (LOD)

According to the method developer, the absolute LOD has been determined to be 5 copies of
the target sequence

According to the method developer, the relative LOD has been demonstrated to be at least
0.1 % (w/w).

5. Limit of quantitation (LOQ)

According to the method developer, the absolute limit of quantitation has been determined to
be 10 copies of the target sequence.

According to the method developer the relative limit of quantitation has been determined to
be at least 0.1% (equal to the lowest concentration point of the calibration curve used;

[w/w]).

Community Reference Laboratory for GM Food and Feed
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6. Procedure

All handling of reagents and controls should occur in an ISO 17025 environment or
equivalent.

Further appropriate ISO/EN Norms dealing with the detection and quantitation of GMO
derived material should be taken into consideration.

7. Primer/probe systems

The following primers and TagMan® probes were used in the collaborative study (table 2).

Table 2 : Primer and probe sequences
Name | Oligonucleotide DNA sequence | Final conc. in PCR
Reference gene target sequence
ZM1-F 5°-TTg gAC TAg AAA TCT CgT gCT gA-3' 300 nmol/I
ZM1-R 5°-gCT ACA TAg ggA gCC TTg TCC T-3' 300 nmol/Il
Probe 5’-FAM—CAA TCC ACA CAA ACg CAC gCg TA-TAMRA-3' 160 nmol/I
ZM1
GMO target sequence
Mail-F1 5°-TCg AAg gAC gAA ggA CTC TAA CgT-3°’ 300 nmol/l
Mail-R1 5°-gCC ACCTTC CTT TTC CAC TAT CTT-3° 300 nmol/Il
Probe 5’-FAM-AAC ATC CTT TgC CAT TgC CCA gC-TAMRA P-3° 180 nmol/I
Mail-S2

FAM: 6-carboxylfluorecein, TAMRA: 6-carboxytetramethylrhodamine

8. Sample extraction

For DNA extraction the GENESpin DNA extraction system (GeneScan) was used according to
the manufacturer’s instruction.

9. PCR set-up

The PCR set-up for the taxon specific target sequence and for the GMO target sequence
should be carried out in separate vials. Multiplex PCR (using differential fluorescent labels for
the probes) has not been tested or validated.

The method is described for a total volume of 25 pl per reaction mixture with the reagents
listed in Table 3.

Community Reference Laboratory for GM Food and Feed
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Table 3: Amplification reaction mixture in the final volume/concentration per
reaction vial

Total reaction volume 25 ul
Template DNA added (2,3 ng to 150 ng maize DNA) 5ul
DNA AmpliTaq Gold® (Applied Biosystems Inc) 1.25U
polymerase
Decontaminati | dUTP 400 pmol/I
on system AmpErase uracil N-glycosylase 05U
Reaction buffer | TagMan™ buffer A 1 fold
MgCl, 6.5 mmol/I
Primers see Table D.6 see Table 2
DNTP dATP. dCTP. dGTP 200 ymol/I each
Probe see Table 2 see Table 2

As a positive control and as calibrant reference material, certified reference materials of
MON810 (material containing <0.02 % to 5 % of genetically modified maize) produced by
IRMM, Geel, Belgium (IRMM-413 series) may be used.

A series of 1:4 dilution steps of DNA from 5 % CRM is used to establish the standard curves
for the MON 810 specific and hmg specific PCR, respectively.

10. Temperature-time-programme

The temperature-time-programme as outlined in Table 4 was optimised for the ABI PRISM®
7700 Sequence Detection System (Applied Biosystems Inc). In the validation study it was
used in combination with the AmpliTag Gold® DNA polymerase. Table 4 describes the
reaction conditions.

Table 4: Procedure - Reaction conditions

Time (s) Temperature (°C)
Pre-PCR — decontamination (optional) 120 50

Pre-PCR — activation of DNA polymerase and 600 95
denaturation of template DNA
PCR (45 cycles)

Denaturation 15 95
Annealing Elongation 60 60

11. Data analysis

The baseline range is usually set to cycles 3 to 15. If amplifications do not appear before
cycle 20, the baseline stop can be extended to cycle 20.

After defining a threshold value within the logarithmic phase of amplification (e.g. 0.01 to 0.1
normalized reporter dye fluorescence [Rn]) the instruments software calculates the Ct values
for each reaction. The Ct values measured for the calibration points in the taxon specific
maize or MON 810 specific PCR system, respectively, are plotted against the natural logarithm

Community Reference Laboratory for GM Food and Feed
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of the DNA copy numbers introduced into PCR. The copy numbers measured for the unknown
sample DNA are obtained by interpolation from the standard curves.

A calibration curve is produced by plotting Ct values against the logarithm of the target copy
number for the calibration points.

For the determination of the amount of MON 810 DNA in the test sample, the MON 810 copy
number is divided by the number of maize genome equivalents and multiplied by 100 to get
the percentage value.

12. Conclusions

The overall method performance has been evaluated with respect to the method acceptance
criteria and method performance requirements recommended by the ENGL (available at
http://gmo-crl.jrc.it).

The results obtained during the collaborative trial indicate that the method can be considered
as fit for enforcement purposes with respect to its trueness and inter-laboratory variability,
taking into account the observations on RSDy reported above.

13. References

ISO 21570:2005, “Foodstuffs -- Methods of analysis for the detection of genetically modified organisms
and derived products -- Quantitative nucleic acid based methods”.
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Executive Summary

The JRC as Community Reference Laboratory (CRL) for the GM Food and Feed (see
Regulation EC 1829/2003), in collaboration with the European Network of GMO Laboratories
(ENGL), has carried out a collaborative study to assess the performance of a quantitative
event-specific method to detect and quantify the NK603 transformation event in maize flour.
The collaborative trial was conducted according to internationally accepted guidelines.

Monsanto Company provided the method-specific reagents (primers, probes, reaction master
mix), whereas the IRMM/JRC prepared the test samples (GM and non-GM maize flour). The
trial involved thirteen laboratories from eleven European Countries. Since one laboratory
reported of not having been able to extract DNA from the maize flour samples, data sets from
twelve participants were received.

The results of the collaborative trial have met ENGL's performance requirements and the
scientific understanding about satisfactory method performance. Therefore, the JRC as
Community Reference Laboratory considers the method validated as fit for the purpose of
regulatory compliance.

The results of the collaborative study are publicly available under http://gmo-crl.jrc.it/. The
method will also be submitted to CEN, the European Standardisation body, to be considered
as international standard.
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1. Introduction

The Joint Research Centre (JRC, Biotechnology and GMOs Unit of the Institute of Health and
Consumer Protection) as Community Reference Laboratory for the GM Food and Feed (see
Regulation EC 1829/2003) organised the collaborative trial of the event-specific method for
the detection and quantification of NK603 maize. The study involved thirteen European
laboratories, members of the European Network of GMO Laboratories (ENGL).

A pre-validation study involving three laboratories was carried out between December 2003
and January 2004. Following the evaluation of the pre-validation results, the ring trial was
organized and took place between March and April 2004.

The operational procedure of the collaborative study comprised the following modules:

v" DNA extraction: an enhanced CTAB DNA extraction and purification protocol adopted
from the prEN 1SO 21571:2002°.

v' Spectrophotometric quantification of the amount of total DNA extracted, adopted
from prEN 1SO 21571:2002.

v"  Real-time PCR (Polymerase Chain Reaction) monitor run (inhibition test).

v" Quantitative real-time PCR (Polymerase Chain Reaction). The methodology is an
event-specific real-time quantitative TagMan® PCR procedure for the determination of
the relative content of event NK603 DNA to total maize DNA. The procedure is a
simplex system, in which a maize Adhl endogenous assay (reference gene) and the
target assay (NK603) are performed in separate wells. The PCR assay has been
optimised for use in an ABI Prism® 7700 sequence detection system. Although other
systems may be used, thermal cycling conditions must be verified.

The ring-trial was carried out in accordance with the following internationally accepted
guidelines:
v 1SO 5725, especially considered in relation to the measure of precision (i.e.
repeatability and reproducibility) and trueness.
v" The IUPAC “Protocol for the design, conduct and interpretation of method-
performance studies” (Horwitz, 1995).

2. List of Participants

The method was tested in thirteen ENGL laboratories to determine its performance. Each
laboratory was requested to carefully follow the protocol provided. The participating
laboratories are listed in Table 1.

! Foodstuffs — Methods of analysis for the detection of genetically modified organisms and derived products — Nucleic
Acid Extraction. CEN/TC 275/WG11N0031. Draft November 2002.
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Table 1. ENGL laboratories participating in the validation study of NK603.

Laboratory Country
Ministére des Classes Moyennes et de I’Agriculture - Centre de Belgium
Recherches Agronomiques (CRA)

Department of Plantgenetics and Breeding Belgium
Landesamt fur Verbraucherschutrz, Gesundheit und Arbeitsschutz (LVGA) Germany
Osterreichische Agentur fiir Gesundheit und Erndhrungssicherheit Austria

GmbH, Lebensmitteluntersuchung und Forschung Wien (AGES-LUVIE)

Laboratoire Interrégional de la Direction Générale de la Concurrence, Consommation France

et Répression des Fraudes de Strasbourg

Research Institute of Crop Production

National Institute of Biology

National Veterinary Institute

National Food Administration

Danish Institute for Food and Veterinary Research
The Food and Consumer Product

Institute of Public Health

Istituto Zooprofilattico Sperimentale Lazio e Toscana

Legend: one of the 13 laboratories did not provide the results for validation on NK603.
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Czech Republic

Slovenia
Norway
Sweden

Denmark

Netherlands
Belgium
Italy
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3.

Materials

Samples of maize flour containing wild type maize and NK603 maize at different
concentrations were used. The samples used in the study (GM and non-GM maize flour) were
prepared by the Institute for Reference Materials and Measurements (IRMM) of the European
Commission Joint Research Centre. Monsanto Company developed and optimised the method
and provided the specific reagents.

The participants received the following materials:

v

Calibration maize flour sample 1g (4.91% NK603 maize, CRM 415-5). From this
sample, DNA was extracted, quantified and diluted to generate the standard curve.
Unknown samples, represented by 10 unknown maize flour samples (CRM samples)
labelled from Ul to U10, 1g each.
Negative DNA target control (labelled C1): Bt176 maize DNA (200 ul @20ng/ul).
Negative DNA target control (labelled C2): one maize flour sample, (CRM 415-0),
nominal 0% NK603 maize, 1g. In addition to the negative DNA target controls,
amplification reagent control (nucleic acid free water provided by each trial
participant) was used on each PCR plate.
Reaction reagents, primers and probes for the Adhl reference gene and for the
NK603 specific systems as follows:

O 5X TagMan Universal PCR Master Mix (2X) (ABI, Cat No. 4304437): total

amount 25 ml.

Primers and probes (1 tube each) as follows:

O NK603 primer F 300 pl 5" -ATGAATGACCTCGAGTAAGCTTGTTAA -3°

O NK603 primer R 300 pl 57 -AAGAGATAACAGGATCCACTCAAACACT-3

O NK603 probe PR 200 pl  6-FAM-TGGTACCACGCGACACACTTCCACTC
TAMRA

O Adhl primer F 500 pl  5-CCAGCCTCATGGCCAAAG-3
Adhl primer R 500 pl 5-CCTTCTTGGCGGCTTATCTG-3°
Q Adhl probe PR 330 pul 6-FAM-CTTAGGGGCAGACTCCCGTGTTCCCT- TAMRA

O

Table 2 shows the certified value over the dynamic range for the unknown samples.

Table 2. NK603 certified values.

NK603 Certified GM
concentration (w/w)
0.10
0.49
0.98
1.96
4.91
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4. Experimental design

Ten unknown samples, representing five GM levels, were used to extract DNA. The two replicates
for each GM level were analyzed on two PCR plates. The PCR analysis was triplicated for standard
curve and control samples, but quadruplicated for unknown samples. Thus, each unknown
sample was quantified based on four repetitions. Each participating laboratory carried out the
determination of the GM% according to the instructions provided in the protocol.

5. Methods

Description of the operational steps

DNA was extracted from the flour samples by using an enhanced CTAB DNA extraction and
purification protocol adopted from the prEN (1SO 21571:2002)°. Subsequently, purified DNA was
quantified by means of spectrophotometry in order to determine the amount of DNA to be
analysed in real-time PCR. The procedure “Basic ultraviolet spectrometric method” was adopted
from the Annex B “Methods for the quantification of the extracted DNA’ of the prEN 1SO
21571:2002. The method has been widely used and ring-tested in the past (Anon, 2002). After
the DNA quantification, a real-time PCR monitor run was carried out to provide data about
possible PCR inhibition.

For specific detection of event NK603 genomic DNA, a 108-bp fragment of the region that spans
the 3’ insert-to-plant junction in maize event NK603 is amplified using two specific primers. PCR
products are measured during each cycle (real-time) by means of a target-specific oligonucleotide
probe labelled with two fluorescent dyes: FAM as a reporter dye at its 5’ end and TAMRA as a
quencher dye at its 3’ end.

For relative quantification of event NK603 DNA, a maize-specific reference system amplifies a 70-
bp fragment of Adhl, a maize endogenous gene, using a pair of Adfl gene-specific primers and
an Adhl gene-specific probe labelled with FAM and TAMRA.

The measured fluorescence signal passes a threshold value after a certain number of cycles. This
threshold cycle is called the “Ct” value. For quantification of the amount of event NK603 DNA in a
test sample, the Ct-values of a certain sample for maize event NK603 and Ad/fl are determined.
Standard curves are then used to calculate relative content of event NK603 DNA to total maize
DNA.

The first standard curve point S1 was derived from the 4.91% NK603 CRM (IRMM-415-5). This
corresponds to 5,405 GM copies in 300 ng of DNA when 4 pul per reaction/well are used (75
ng/pl). Standard curve points S2 — S5 were obtained by serial dilution of the 4.91% standard S1.
The absolute copy numbers in the calibration curve samples are determined by dividing the
sample DNA weight (nanograms) by the published average 1C value for maize genomes (2.725
pg). The copy number values, which were used in the quantification, are provided in Table 3.

2 Foodstuffs — Methods of analysis for the detection of genetically modified organisms and derived products — Nucleic
Acid Extraction. CEN/TC 275/WG11N0031. Draft Novermber 2002.
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Table 3. Copy number values of the standard curve samples.

Sample code S1 S2 S3 A S5

Maize genome copies 110,092 36,697 12,232 3,058 765

NKB03 GM copies 5405 1,802 601 150 38

6. Summary of results

Table 4 shows the mean values of both replicates for each GM level as computed by the JRC on
raw data provided by all laboratories. When raw data were not available, the JRC has taken into
account the mean value of the replicates provided by the laboratories. Each mean value is the
average of four PCR repetitions.

Table 4. Replicates’ mean value by laboratories and by all unknown samples.

Laboratories Certified value (GM content w/ w)
0.10% 0.49 0.98 1.96 4.91

Rerl ReP2 | ReP1 ReP2 | ReP1 ReP2 | RePl  ReP2 | RePI ReP2
Las 1 0.102 0.111 | 0.410 0.460 | 0.667 0.924 | 1.280 1.613 | 3.117 5.079
LaB 2 0.066 0.191 | 0.707 0541 | 2.089 1424 | 1.654 1.674 | 10.210 6.600
Las 3 0.700 0.144 | 1.120 0.880 | 1.940 1.319 | 10.270 2.938 | 21.640 11.421
LaB 4 0.160 0.189 | 0.894 0.737 | 1.640 1.935 | 2,928 3.212 | 7.937 7.950
Las 5 0.180 0.193 | 0.793 0.778 | 1.257 1.181 | 1.934 1.898 | 4.996 5.114
LaB 6* 0.290 0.200 | 0.970 1.360 | 1.170 1.600 | 2.100 2.100 | 4.190 5.840
Las 7 0.140 0.107 | 0.478 0.484 | 0.919 1.042 | 1.879 1.966 | 3.982 4.890
LaB 8 0.211 0.289 | 1.302 1.363 | 1.923 1.432 | 2.369 2.036 | 5.883 6.146
LaB 9 0.184 0.135 | 0.646 0.800 | 1.237 1.168 | 1.775 1.777 | 4.648 5.237
Lag 10 0.285 0.254 | 0.886 0.872 | 1.709 1.619 | 3.114 2.627 | 6.610 7.309
Las 11 0.138 13.874 | 0.860 0.648 | 1.559 1535 | 2.885 3.199 | 6.335 10.227
Lag 12 0.637 0.58 1.041 1.29 1524 1.660 | 2.602 2.540 | 4.434 5.130

* Raw data were not available for this laboratory.
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In Fgure 1 the deviation from the true value for each GM level tested (expressed as the

average of the two replicates) is shown for each laboratory. As it can be observed, most of

the laboratories overestimated the true value of NK603 content over the range of

concentrations tested; it can be noted that the magnitude of overestimation at each GM level

and the number of laboratories overestimating tend to decrease towards the upper end of the

dynamic range.

Figure 1. Relative deviation (% ) from the true value for all laboratories and NK603 levels
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Method performance requirements

The results of the collaborative trial are reported in table 5. These are evaluated with respect
to the method acceptance criteria and to the method performance requirements, as
established by ENGL and adopted by CRL. In table 5 estimates of both repeatability and
reproducibility for each GM level are reported, after identification and removal of outliers
through Cochran and Grubbs tests, according to 1SO 5725-2.

Table 5. NK603 validation data.

Certified value (GM content w/ w)
0.10 0.49 0.98 1.96 4.91
Laboratories having returned results 12 12 12 12 12
Samples per laboratory 2
Laboratories excluded 1
Reason 2 C. test 0 0 1 Ctest 1C. test
& 1 G. test

Mean value 0.183 0.847 1.436 2.235 5.994
Repeatability relative standard deviation (%) 24.249 15.239 17.163 7.694 21.629
Repeatability standard deviation 0.044 0.129 0.247 0.172 1.296
Reproducibility relative standard deviation (%) 37.075 34.450 25.425 26.055 31.041
Reproducibility standard deviation 0.068 0.292 0.365 0.582 1.861
Bias (absolute value) 0.083 0.357 0.456 0.275 1.084
Bias (%) 83.00 72.86 46.50 14.03 22.08
C. test = Cochran’s test; G. test = Grubbs’ test
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The relative reproducibility standard deviation (RSDg), that describes the inter-laboratory
variation, should be below 33% at the target concentration and over the majority of the
dynamic range, while it should be below 50% at the lower end of the dynamic range. As it
can be observed in table 5, the method satisfies this requirement at all GM level, with the
exception of level 0.49 where the RSDy is slightly above the limit (34.450). However, this
small deviation is not seen as sufficient to consider the method unsatisfactory.

In the same table are also reported the relative repeatability standard deviation (RSD;) values
estimated from ring trial results for each GM level. In order to accept methods for
collaborative trial evaluation, the CRL requires that RSD; is below 30%, as indicated by ENGL.
As it can be observed from the values reported in table 5, the method satisfies this
requirement throughout the whole dynamic range tested.

In table 5 measures of method bias, which allow estimating trueness, are also shown for
each GM level. Bias is estimated according to 1SO 5725 data analysis protocol. According to
ENGL method performance requirements, trueness should be +25% throughout the whole
dynamic range. In this case the method satisfies such requirement only for GM values above
0.98%; the values of bias are high at lower GM values, and tend to decrease towards the
upper end of the dynamic range tested.

8. Conclusions

The overall method performance has been evaluated with respect to the method acceptance
criteria and method performance requirements recommended by the ENGL (available under
http://gmo-crl.jrc.it). The method acceptance criteria were reported by the applicant and used to

evaluate the method prior the collaborative study.

The results obtained during the collaborative trial indicate that the method can be considered as
fit for enforcement purposes with respect to its intra and inter-laboratory variability. The method
bias, although satisfying performance requirements at higher GM levels, is high at lower GM
concentrations. Therefore, it is recommended to take into consideration this factor when the

method is routinely applied.

In conclusion, the method is considered complying with the current labeling requirements in

Europe.
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1. General information and summary of the methodology

This protocol describes an event-specific real-time quantitative TagMan® PCR procedure
for the determination of the relative content of event NK603 DNA to total maize DNA in a
sample. The procedure includes the following three modules:

a) DNA extraction: CTAB DNA extraction and purification protocol
b) Spectrophotometric quantitation of the amount of total DNA

¢) Quantitative real-time PCR methodology specific for the NK603 event

The PCR assay has been optimised for use in an ABI Prism® 7700 sequence detection
system. Other systems may be used, but thermal cycling conditions must be verified. The
use of 200 ng of template DNA per reaction well is recommended.

DNA is extracted by means of a CTAB DNA extraction and purification protocol. For
references, see Murray and Thompson (1980), Wagner et a/. (1987) and Zimmermann et
al. (1998). The protocol has been validated for soybeans (Anon, 1998), potato (Anon,
1996) and tomato (Anon, 1999). It has been tested for maize in a multi-laboratory pre-
validation. The method was adopted from: Foodstuffs — Methods of analysis for the
detection of genetically modified organisms and derived products — Nucleic Acid
Extraction. CEN/TC 275/WG11N0031. Draft November 2002.

Subsequently, purified DNA is quantified by means of spectrophotometry in order to
determine the amount of DNA to be analysed by means of real-time PCR. The procedure
“Basic ultraviolet spectrometric method” has been adopted from the Annex B “Methods for
the quantification of the extracted DNA” of the prEN ISO 21571:2002. The method has
been widely used and ring-tested (Anon. 2002).

For specific detection of event NK603 genomic DNA, a 108-bp fragment of the region that
spans the 3’ insert-to-plant junction in maize event NK603 is amplified using two specific
primers. PCR products are measured during each cycle (real-time) by means of a target-
specific oligonucleotide probe labelled with two fluorescent dyes: FAM as a reporter dye at
its 5" end and TAMRA as a quencher dye at its 3’ end.

For relative quantitation of event NK603 DNA, a maize-specific reference system amplifies
a 70-bp fragment of adhl, a maize endogenous gene, using a pair of adhl gene-specific
primers and an adhl gene-specific probe labelled with FAM and TAMRA as described
above.

The measured fluorescence signal passes a threshold value after a certain number of
cycles. This threshold cycle is called the “Ct” value. For quantitation of the amount of
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event NK603 DNA in a test sample, event NK603 and adhl Ct values are determined for
the sample. Standard curves are then used to calculate the relative content of event
NK603 DNA to total maize DNA.

2. Validation status and performance characteristics

2.1 General
The method has been optimised for maize seeds, grain and flour containing mixtures of
genetically modified NK603 and conventional maize.

The reproducibility and trueness of the method was tested through collaborative trial
using samples of the CRM IRMM-415 series.

2.2 Collaborative trial

The method was validated in a collaborative trial by the Joint Research Centre (JRC) of the
European Commission. The study was undertaken with 12 laboratories.

Each participant received ten unknown samples. The samples consist of five reference
materials (CRM IRMM-415) of dried maize powder containing mixtures of genetically
modified NK603 maize in conventional maize (w/w) between 0.1 % and 4.91 %.

For each unknown sample one DNA extraction has been carried out. Each test sample was
analyzed by PCR in four repetitions. The study was designed as a blind duplicate
collaborative trial. Each laboratory received each level of GM NK603 in two unknown
samples, and the two replicates for each GM level were analyzed in two PCR plates.

A detailed validation report can be found under http://gmo-crl.jrc.it/statusofdoss.htm

2.3 Limit of detection

According the method developer, the relative LOD of the method is at least 0.05%. The
relative LOD was not assessed in a collaborative trail. The lowest relative concentration of
the target sequence included in collaborative trail was 0.1%.

2.4 Limit of quantitation

According the method developer, the relative LOQ of the method is 0.1%. The lowest
relative concentration of the target sequence included in collaborative trail was 0.1%.
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2.5 Molecular specificity

The method utilizes the unique DNA sequence at the junction of the insert and the
genomic DNA flanking the insert. The sequence is specific to NK603 and thus imparts
specificity to the detection method.

The specificity was experimentally tested against DNA extracted from plant materials
containing the specific targets of GA21, MON863, MON810 maize, and from conventional
corn, Roundup Ready® soybean, conventional soybean, Roundup Ready® canola,
conventional canola and Roundup Ready® wheat. None of the materials yielded detectable
amplification.

The target sequence is a single copy sequence in the haploid NK603 genome.

3. Procedures

3.1 General instructions and precautions
e The procedures require experience of working under sterile conditions.

e Maintain strictly separate working areas for DNA extraction, PCR set-up and
amplification.

e All the equipment used must be sterilized prior to use and any residue of DNA has to
be removed.

e In order to avoid contamination, filter pipette tips protected against aerosol should be
used.

e Use only powder-free gloves and change them frequently.

e Clean lab-benches and equipment periodically with 10% sodium hypochloride solution
(bleach).

e Pipettes should be checked regularly for precision and calibrated, if necessary.
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3.2 DNA extraction

a. Moisten 200 mg of sample with 300 pl of sterile deionised water in a 1.5 ml tube.

b. Mix with a sterile loop until homogeneity is reached.

c. Add 700 pl of CTAB-buffer pre -warmed to 65°C; mix with a loop or a clean spatula

d. Add 10 pl of RNase solution; shake.

e. Incubate at 65° C for 30 min.

f. Add 10 pl of Proteinase K solution; mix smoothly.

g. Incubate at 65° C for 30 min.

h. Centrifuge for 10 min at 12000 g

i. Transfer supernatant to a 1.5 ml tube, containing 500 pl chloroform; shake for 30 sec.

j. Centrifuge for 15 min at 12000 g until phase separation occurs.

k. Transfer the aqueous upper phase into a new 1.5 ml tube containing 500 pl chloroform;
shake.

l. Centrifuge for 5 min at 12000 g.

m. Transfer upper layer to a new 1.5 ml tube.

n. Add 2 volumes of CTAB precipitation solution, mix by pipetting.

0. Incubate for 60 min at room temperature.

p. Centrifuge for 5 min at 13000 rpm; discard the supernatant.

g. Dissolve precipitate in 350 pl NaCl (1.2 M).

r. Add 350 pl chloroform and shake for 30 sec.

s. Centrifuge for 10 min at 12000 g until phase separation occurs.

t. Transfer upper layer to a new reaction tube.

u. Add 0.6 volumes of isopropanol, mix smoothly by inversion. Incubate for 20 min at
room temperature.

v. Centrifuge for 10 min at 12000 g. Discard the supernatant.

w. Add 500 pl of 70% ethanol solution and shake carefully.

X. Centrifuge for 10 min at 12000 g. Discard the supernatant.

ATTENTION: drain the supernatant carefully. DNA pellets may detach from the bottom of
the tube at this stage.

y. Dry pellets and re-dissolve DNA in 100ul sterile, TE buffer.

z. NOTE: for thorough homogenisation of the DNA solution, it is recommended to re-
suspend the sample by gentle agitation at +4°C for 24 h.

The DNA solution may be stored at ~ 4°C for a maximum of one week, or at -20°C for
long-term storage.
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3.3 Spectrophotometric measurement of DNA concentration

3.3.1 Measurement of a reference DNA solution

The correct calibration of the spectrometer can be verified as follows, with the use of a
reference DNA solution:

a) For blank measurement only dilution buffer is used to fill the measurement vessel.

b) The reference DNA solution (Calf Thymus or Herring Testes DNA or Lambda DNA) is
filled into the measurement vessel.

Absorption is measured for both blank and reference DNA solutions at A= 260 nm and A=
320 nm.

3.3.2 Measurement of a test DNA solution of unknown concentration

a) Blank measurement: mix the dilution buffer with a 2M sodium hydroxide solution, at
the final NaOH concentration of 0.2M. This solution is used for the blank
measurement.

b) Mix the DNA solutions with a 2M sodium hydroxide solution and, if needed, with
dilution buffer, at the final NaOH concentration of 0.2M.

c) Measure the absorption after 1 min incubation time for both blank and reference DNA
solution at A = 260 nm and A = 320 nm. The reading is stable for at least 1 h.

Example for blank measurement: Mix 90 ul dilution buffer and 10 pl of 2M sodium
hydroxide solution and transfer to a 100 ul measurement vessel.

Example for the test DNA solution: Mix 80 ul of dilution buffer or water, 10 ul of 2M
sodium hydroxide solution, 10 ul of DNA solution of unknown concentration and transfer
to a 100 pl measurement vessel.

3.3.3 Evaluation

The absorption (OD) at 320 nm (background) is subtracted from the absorption at 260 nm
resulting in the corrected absorption at 260 nm. If the corrected OD at 260 nm equals to
1, then the estimated DNA concentration is 38 pg/ml for single stranded DNA (denatured
with sodium hydroxide).
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Reliable measurements require OD values at A=260 nm greater than 0.05.
The concentration of the double stranded test DNA solution is finally calculated taking into
consideration the denaturation and the dilution factor applied.

3.4 Real-time PCR for quantitative analysis of NK603 maize

3.4.1 General

The PCR set-up for the taxon specific target sequence (Adhl) and for the GMO (NK603)
target sequence should be carried out in separate vials. Multiplex PCR (using differential
fluorescent labels for the probes) has not been tested or validated.

The use of 200 ng of template DNA per reaction well is recommended.

The method is developed for a total volume of 50 pl per reaction mixture with the
reagents as listed in Table 1.

3.4.2 Calibration

Separate calibration curves with each primer/probe system are generated in the same
analytical amplification run.

The calibration curves consist of five dilutions of DNA extracted from the 4.91 % CRM
IRMM-415. A series of one to three dilution intervals (one to four for the last two dilutions)
at a starting concentration of 110,092 maize genome copies may be used (corresponding
to 300 ng of DNA with one maize genome assumed to correlate to 2.725 pg of haploid
maize genomic DNA) (Arumuganathan & Earle, 1991).

A calibration curve is produced by plotting Ct-values against the logarithm of the target
copy number for the calibration points. This can be done e.g. by use of spreadsheet
software, e.g. Microsoft Excel, or directly by options available with the sequence detection
system software.

The copy numbers measured for the unknown sample DNA is obtained by interpolation
from the standard curves.

3.4.3 Real-time PCR set-up

1. Thaw, mix gently and centrifuge the required amount of components needed for the
run. Keep thawed reagents at 1-4°C on ice.
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2. In two reaction tubes (one for NK603 system and one for the adhl system) on ice,
add the following components (Table 1) in the order mentioned below (except DNA) to
prepare the master mixes.

Table 1. Amplification reaction mixtures in the final volume/concentration per reaction
well, for NK603/adhl specific systems.

Component Final Hl/reaction
concentration

TagMan® Universal PCR Master Mix (2X) 1x 25 pl
Primer NK603-F/adhl-F 150 nM -
Primer NK603-R/adh1-R 150 nM -
Probe NK603/adhl 50 nM -
Nuclease free water up to 50 pl
Template DNA (maximum 300 ng, see 5l

3.4.1 and 3.4.2)

Total reaction volume: 50 pl

3. Mix gently and centrifuge briefly.

4. Prepare two 1.5 ml reaction tubes (one for the NK603 and one for the adfl master
mix) for each DNA sample to be tested (standard curve samples, unknown samples
and control samples).

5. Add to each reaction tube the correct amount of master mix (e.g. 45 x 3 = 135 pl
master mix for three PCR repetitions). Add to each tube the correct amount of DNA
(e.g. 5 x 3 = 15 pl DNA for three PCR repetitions). Low-speed vortex each tubes at
least three times for approx 30 sec. This step is mandatory to reduce the variability
among the repetitions of each sample to a minimum.

6. Spin down the tubes in a micro-centrifuge. Aliquot 50 pl in each well. Seal the reaction
plate with optical cover or optical caps. Centrifuge the plate at low speed (e.g.
approximately 250 x g for 1 minute at 4 °C to room temperature) to spin down the
reaction mixture.

/. Place the plate into the instrument.

8. Run the PCR with cycling conditions described in Table 2:
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Table 2. Reaction conditions.

Step Stage T°C Time Acquisition Cycles
(sec)
1 UNG pre-PCR decontamination 50 °C 120" No 1X
2 Activation of DNA polymerase and 95°C 600" No 1x
denaturation
3 Denaturation 95 °C 15" No 45x
4  Amplification Annealing & 60 °C 60" Measure
Extension

3.5 Data analysis

Subsequent to the real-time PCR, analyse the run following the procedure below:

a) Set the threshold: display the amplification curves of one system (e.g. adhl) in
logarithmic mode. Locate the threshold line in the area where the amplification profiles are
parallel (exponential phase of PCR) and where there is no “fork effect” between
repetitions of the same sample. Press the update button to ensure changes affect Ct
values. Switch to the linear view mode by clicking on the Y axis of the amplification plot,
and check that the threshold previously set falls within the geometric phase of the curves.

b) Set the baseline: determine the cycle number at which the threshold line crosses the
first amplification curve and set the baseline three cycles before that value (e.g. earliest Ct
= 25, set the baseline crossing at Ct = 25 — 3 = 22).

c) Save the settings

d) Repeat the procedure described in a) and b) on the amplification plots of the other
system (e.g. NK603 system).

e) Save the settings and export all the data into an Excel file for further calculations.
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3.6 Calculation of results

After having defined a threshold value within the logarithmic phase of amplification as
described above, the instruments software calculated the Ct-values for each reaction.

The standard curves are generated both for the adhl and NK603 specific system by
plotting the Ct-values measured for the calibration points against the logarithm of the DNA
copy numbers, and by fitting a linear regression line into these data.

Thereafter, the standard curves are used to estimate the copy numbers in the unknown
sample DNA by interpolation from the standard curves.

For the determination of the amount of NK603 DNA in the unknown sample, the NK603
copy number is divided by the copy number of the maize reference gene (adhl) and
multiplied by 100 to obtain the percentage value (GM% = NK603/adhl * 100).

4. Materials
4.1 Equipment (equivalents may be substituted)

DNA extraction:
e Water bath or heating block
e Microcentrifuge
e Micropipettes
o Vortexer
e 1.5/2.0 ml tubes
e Tips and filter tips for micropipettes
e Rack for reaction tubes
e Vinyl or latex gloves
e Optional: vacuum dryer apt to dry DNA pellets

Spectrophotometry:
e UV spectrophotometer. Single beam, double beam or photodiode array instruments
are suitable.
o Vortexer

e Measurement vessels. e.g. quartz cuvettes or plastic cuvettes suitable for UV
detection at a wavelength of 260 nm. The size of the measurement vessels used
determines the volume for measurement. This should be one of the following: half
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micro cuvettes (1000 pl), micro cuvettes (400 ul), ultra micro cuvettes (100 nl)
and quartz capillaries (3 pl to 5 ul). The optical path of standard cuvettes is usually
1cm.

Real-time PCR:

4.2

ABI Prism® 7700 Sequence Detection System. Applied Biosystems Part No 7700-
01-200/208.

ABIL Prism® 7900HT Sequence Detection System. Applied Biosystems Part No
4329002 or 4329004.

Software: Sequence Detection System version 1.7 (Applied Biosystems Part No
4311876) or equivalent versions.

MicroAmp® optical 96-Well reaction plates. Applied Biosystems Part No N801-
0560).

MicroAmp® optical adhesive covers. Applied Biosystems Part No 4311971.
MicroAmp Optical caps. Applied Biosystems Part No. No 801-0935.

Microcentrifuge

Micropipettes

Vortex

Rack for reaction tubes

1.5/2.0 ml tubes

Reagents

DNA extraction:

CTAB: Cetyltrimethylammonium Bromide (Ultrapure grade)

TRIS: Tris[hydroxymethyl] aminomethane hydrochloride (Molecular Biology grade)
EDTA: Ethylenediaminetetraacetic acid, disodium salt (titration 99.9%)
Ethanol (96% at least)

Isopropanol (99.7% at least)

Chloroform (99% at least)

NaCl (99% at least)

NaOH (98% at least, anhydrous)

Distilled sterile water

RNase A solution 10 mg/ml

Proteinase K solution 20 mg/ml

Spectrophotometry:

Dilution buffer: TRIS: Tris[hydroxymethyl] aminomethane hydrochloride (Molecular
Biology grade). 10 mM, pH 9.0.
NaOH (98% at least, anhydrous)
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e Hydrochloric acid (HCl), ¢ (HCI) = 37 %
e Herring Testes DNA, Calf Thymus DNA, or Lambda DNA

Real-time PCR:
e TagMan® Universal PCR Master Mix (2X). Applied Biosystems Part No 4304437

4.3 Primers and Probes

Name \ Oligonucleotide DNA Sequence (5’ to 3')
GMO target sequence
NK603 primer F ATGAATGACCTCGAGTAAGCTTGTTAA
NK603 primer R AAGAGATAACAGGATCCACTCAAACACT
NK603 probe 6-FAM- TGGTACCACGCGACACACTTCCACTC-TAMRA
Reference gene target sequence
Adhl primer F CCAGCCTCATGGCCAAAG
Adhl primer R CCTTCTTGGCGGCTTATCTG
Adhl probe 6-FAM-CTTAGGGGCAGACTCCCGTGTTCCCT-TAMRA

5. Buffers and Solutions
The following describes the preparation, storage and stability of the buffers used in this
procedure. Volume may be scaled as needed. Equivalent reagent may be substituted.

DNA extraction:
e CTAB buffer (1 litre)
Weight and mix in an appropriate cylinder:

20 g/l CTAB 20 g
1.4 M Nacl 82g
0.1 M Tris-HCl 15.75 g
20 mM Na,EDTA 7.5g

Add 500 ml of sterile distilled water.
b. Adjust pH to a value of 8.0 with 1M NaOH.
C. Fill up to 1000 ml and autoclave.

L

Store at 4° C for up to 6 months.
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e CTAB-precipitation solution (200 ml)
Weight and mix in an appropriate cylinder:
5 g/l CTAB 1g
0.04 M NacCl 0.5¢
a. Add 100 ml of distilled water.
b. Adjust pH to a value of 8.0 with 1 M NaOH.
C. Fill up to 200 ml and autoclave.

Store at 4° C for up to 6 months.

e NaCl1.2 M (100 ml)
a. Dissolve 7 g of NaCl in 100 ml sterile distilled water in a cylinder.
b. Autoclave

Store at room temperature for up to 5 years

e Ethanol-solution ~70 % (v/v) (100 ml)
a. Mix 70 ml of pure ethanol with 30 ml of sterile distilled water

Store at room temperature or at -20° C for up to 5 years

e NaOH 1M (50 ml)
a. Dissolve 2 g of NaOH in 50 ml of sterile water in a cylinder or a 50 ml
conical tube.

Store at room temperature for up to 6 months

e TE buffer, pH 7.0 (Tris/HCI 10 mM, EDTA 1 mM, pH 7.0) (250 ml)
a. Mix 100 ml of nuclease-free water, 2.5 ml of 1M Tris, pH 8.0 and 0.5 ml of
0.5M EDTA
Adjust pH to 7.0 with HCI
Adjust final volume to 250 ml with nuclease-free water
d. Filter sterilise

Store at room temperature for up to 5 years

¢ RNAse A 10 mg/ml
a. Dissolve the RNase A at a final concentration of 10 mg/ml in sterile water.
b. If indicated by supplier: boil the RNase A solution at 95°C for 15’ to remove
any residual nuclease activity.
C. Aliguot solution as appropriate (thawing and re-freezing should be avoided)
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Store aliquots at -20° C for up to 6 months

Proteinase K 20 mg/ml

a. Dissolve the Proteinase K at a final concentration of 20 mg/ml in sterile
distilled water according to the supplier specifications.
b. Aliguot solution as appropriate (thawing and re-freezing should be avoided)

Store aliquots at -20° C for up to 6 months

Spectrophotometry:

Reference DNA solution

A DNA 10 mg/ml stock solution is prepared by dissolving 100 mg DNA (from
Herring Testes or from Calf Thymus or Lambda DNA) in 10 ml dilution buffer
(TRIS/HCI 10 mM, pH 9.0). At this concentrations DNA dissolves and homogenises
slowly and the resulting solution is very viscous. The stock solution is further
diluted with dilution buffer up to the desired working concentration (e.g. 25

ug/ml).

NaOH 2M (50 ml)
a. Dissolve 4 g of NaOH in 50 ml of sterile water in a cylinder or a 50 ml
conical tube.

Store at room temperature for up to 5 years
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