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FOHEEEELSHICENEETVAY, oL R
MEEZEEEIC, AROHENEATHAKEL VAR
HBEIBVTE, GMASHSSHRE T3 TRTHENI, B
BOBEFECEBELTW bDEELLNS, LbL—F
T, FraEREsBCTHRESNINETORERS T
W EMD, Birroketkicxdd sEROBELSEL,
TR ORI N EFESLE LTV RY. 20
BHEEFEE TR, TK 12 FL3EEESER 232 8%,
233 B LV EREEELESS GMAROELHE
BEEEOY, ERI3EI Ao, EEFHEEER
BRRESEEN [ARSEEERTHRIR LR UILE R
DOESRRE T 58S 0—HHUE] (PR 1353 A
15H, BEET7959)ic&b, GMARDOFRREHEHL

L. $hBROBBECEEL, BEFHETE, M4
#x DNA BRICAAEROBRESEIC>WT] (F13
#3[27H, BREL1I0EY) 2EERARRERRE
L, CMAERCANKREREEEECERY TED L.
LR HERZ OROLTLUEEOEBRIS L U
BfoRBic&hbe TEEIEENED o, K 1TE9
BEAETR EEELFARLTETEBHE NIWETR
CERR 1755 8 17 B, BEHEE 0517001 57) & T
H5.

[BEo%se] PREGEBOLELD - KESIKBV T,
SFELEWVEEESRD SN TVS, FhhicBEL
BREEERTRIY G, BROTCKET 2 8RER
Eicdl, REBEABLCESDIELEEDOSRTVE,
ok, HEORNSEEERHCHTL, BITETS
ATEEEERRE, SSIEBEcE T 2 REKEDTEE
BLUBRBESNOMRS, BLCERCEATHILEELD
s, GMARICEEL TH, CSL (Central Science Labo-
ratory: Executive agency of the UK government de-
partment for environment food and rural affairs) ®
USDA /GIPSA (United States Department of Agricul-
ture/Grain Inspection, Packers and Stockyards Admin-
istration) &\ o foBBAVEERIC L DB I NI ASRBEE
BHREBAERIATVLIY, BROIPELNIABTLE
H-THY, RIKE52SBRDoNES, BEREXHE
LBETERVDIRBEREFNEETS. &6k, GM&
SREFEOS B STV 5 polymerase chain
reaction (PCR) #GH L - KESTEC>WTE, TH
HROERSFATHEERELT, BRI »E%24E
UAERI2WTS, KRE LTRALENS{BINT
W3,

EE S I3¥AL 13 EELIE, e 0 GM B&airEz Xt
B LARBEETESREERT 5001, ERESD
W, 4, TEERBRKBVWTEENEBISVWTOR
NEF- T xoicid, RIS L EER
BRick v EBOoh A BEREOEH B LUMTEDSEMIE
FEBLT BRCELHE2ELIEAOERIKOVT
HoMic LTEL. FETR, FTRESEERLL
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T, BeHEHEFZKTLILZGM by E o3y (Mon8l0
R 2 WEELILEEPCREZTD THRELBRTA
fIote, Tibb, EMNEROHEEAEL S Ticg—He
BREH L W - HEREEHIRY b1 3 2o VTR
TAEEHIC, 27 #HE I L AAERBAEBNICERL,

S WoOXORERIEELALSAT, TOERICOVTEHM

R AT - 1. R REESRICKRL L, BEOEELE
HERoOLEWR EEBYICATHEE 1113001 592212,
BIECHEO Y VA VES A 7 F o M ERHBAENA /27
¥, FOERRKOVWTHHETHET 2. 1B, HLERER
WEIU BB, YU AXNVES A 7+ b k% DNA
HHEE LTERTABICBRBBOFELRS & &8
EL.

EEBRFE

1. =

GM o Eozy - Mon8I0 SRR BEEFHEEEA
REARELMERTLEABEL, KEE vy v LD
AFLk. 7, ERARRS L UCRUBARHAREO
b Yo RELTHERLLIEEETHERL Non-GM) b
vEnaVER (FAVHErYEoaY) 3, KEOH
ELHEBUTAFELL. AFLATNTO LY EDIY
kA 500 um @R 7 Y — VAR [ oS O
BEROTHBLA NonGM v rwoavEHEicouw
TRBHRE, GM by 02 VORBASKEWE & 2HEES
B HEREPCREEZBWIGITEIT- 1248, 0.35%EBE
OGM by Eo a3 YOEBEANREDONILYD, BEESR
B M81oL) LTS T &ic L. Fh, MBIOL %=
P2 REL, THIZMon8IORE *EBBRET50%
ENBEHIBASELEREBFRESE M810H) & L
7. MB10H DiE& i, FE 5> OMEY ic—HEE 2 Mi
TUTD LT~ 29, B~ L 5% 5
GZRNEL ok FREEENRELS S K5 MBIOL &
Mon810 E RN = ERICD : S BLAEX 1kg & L
T, P5RXF v 7BOBLEBVE . BhTIHRES
AT BI/PSFIZL, B0k, BUTRTOR
HreEn B SbhTRATEVELL. BeBRERoR
RARHEC I BB LB BELTLOBRSBREEZT-
7250k 2 M810H & L. SUEFaE, MSIOL A 7g, M
8I0H % 20g 103 &, ThEh 25 mL BiEKRE, 50
mL BERESOXICO & 2BAELDSUEREL, &
Bttty 2 F ToOHME ~20°CTREL L.

2. HE

E—#5ER, DNAMHEOKREI S EEESHERL -
HBICEUTOREAGEHL L. DNAOHERRIKE
QIAGEN # %! DNeasy Plant Mini Kit (&) # 4 WE S
4 7%y b)) FWV7, PCR I TagMan® Universal
PCR Master Mix (7 75 4 FNA4 v 25 46X ABI
HED, Py EToavRNEWRDNASSIbA Y IR2 LA
FFey b, I DNAP3BSIZFYTXILAFF
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BETHBRA + 9T o3> (Mon810 R¥) OTFEHR PCREEWRE LA MBHEE

BB 17

vy b, GM kv ® o3 %R DNA M810-2 4 J o%
JLAF Ny b, GM b ED 3 YRER DNA GA2]-
3FYVTxovAFFEy M, GM PO EODIYTS5 23
K4y b-ColEl/TE (A VTR LAF FBLUFS R
I FRTNTE) =y Ry V— vHED 2HW ki
)=y vV~ VHEMEEFTIERERA V. hosEE
RERTHROFRRTHVL.

3. ¥

B, DNAMHEORM I EEESKEREL .
RRICEALA-EBRELTO LB, SEELRE - B
A% ZM 100 (Retch#8), EEE: V549 —F2
=5 FDTU-1B (5 1 7 v 7 %8, BEHZE.LE: Ava-
ntii HP25 (Beckman #&), & E# 4% KR-1000 (7
FovHED, ¥ v F IFY— MT-51 (= FHED, 5
YE ¥ E 5 ND-1000 (NanoDrop Technologies %t &0,
%€ & PCR # 23 & T& # 51 8% i< 12 ABI PRISM® 7000
(ABL 8D, #0ftho=E&ic i3 ABI PRISM® 7700 (ABI
HED.

4. DNA HHE

(1) H—iE=es L UREEsEs

RSB X UTERRRICE VTR, SRR
TH-LATHEE 1113001 F 2212 BITHO V) #
TNVESATF .y MR BRI miniH) THWTDNA %
HE L

(2) BH mini EZOHE

B mini BRBECHE/ LEROLTEER LEEY
Wl BEAEMA, (B minigkl &Lk BHminiEics
WTid, DNA %A 5 20 5EHT 3B 3EEK (Dis-
tilled water: DW) 2H\W, £, 4 v X o,/ — ik
BRIB{FC L > CDNAZEBHEL, S5 TEEERICEA
B3 —F XEmnELEVTE, #5450
DNABHIC TEEEHRER WS IWH, 1V 7o/ —
ERIBELIBOBREESLEL LAV, 5E mini OB
HEEAT3BE0ABSRUTDOEBY TH S, Mini
spin column %% v F DEILEICHBL, H5» LH 65C
KESTBWITESEKE 70 4L #/NA 5 SEBE L 12
%, 10,000xg P F0&ET 1 SO L DNA £/EH L
7e. BE TE @HBRRILBOBIELEVERLITY, B85
nr-BHE* &b, DNASEEEE Uk, |

(8) #FEHE
HEHBRICBWTI, BFHEE 1113001 B#xh
73O DNAHIHE (YY) HIX—VLYPvyIAL4TEy b
& CTABH, Y UHFVESIA T+ VE) 2RET
BETH - 7oh8, RERBICALDER L= 2a T
B, YUAXLES 474y FEE L TRIE mini o
SEHLHL, EEEZEBT 55481 A mini BICHES
HOEHEEL 2.

5 EHEPCR &

ALHE 1113001 S THMoLHEETF L. 0B
AFGICB VT Mon810 R4 BAERE (Mon8l0 SEE

#), GA21 ZFESEENTERE (GAQIEERE) 8L U
CaMEBEEE, GM P9 EoavicdEh 38 DNA
B2 EEMCBET 570D M81024 ) T v
F KLy b, GA21-34AYTX I LAF F4e oy b, P355-1
FYITRXI7vAEFFEy POEFRFNE, bwEODaYD
MM {EF (Starch synthase IIb % 7 — F 4 2 i
T SSIb) 2MET 21-HDSSIb-34Y T2 L F
Fey b, BLUEBOF + ) T L—Ya vRI vy —F
ERAGMbPY R0 Y7523 Fey A EASDE
TRV AER PCR b4 BT 3.

6. H—isEs

MSIOL 5L U MSIOH D Z ¥ hicd L, 50 D/)
SUEED 12% YT 36 X0/ TRBEFERL
T, E—-HEREBREERLL BN UREsS 2
DrvEDIVBERZD L DBSEL, BiRo B
mini %] IKHEWV DNA 2#H U, 20 ng/pl DBEIC
HE L 7oihH DNA 25F 8 PCR R B 1 5 DNA 5
&L, AT, CaM BL U Mon8l0 EBEO
TRV, g, 2EOBBELMEETSCETOM by
Toay (FELEV) BAE (CaMEAXR) 75U
Mon8l0 BAZEZEH L1z, BonABARE—TES
OHESHIC L0 L nd, XERBORBR +—
LBV THGA2l EEEAAVARRBRLTS S L &L
fehs, TnEBOWTEHRLAZER, RESOBEEFIC
HERPIEHEES W3 U EETIRE (absolute limit
of quantification: **LOQnmethod) AT D & 7"+ L DS H &
NIDBTH 7070w, BIMEThuh-1. 18, Bt
I{EF L 72 ABI PRISM 7700 D4, *LOQumemod |3 20
AE—-TH5B,

7. RSEMERE

HELE AT ERL MSIOL B & U M810H 0 &/ it stk
AEKpS2g0 v E0 2 VREZEESEL, §Eo
[EH mini 2] 1V DNA 2HIH L%, EBEPCR%
KL A0 ZTTV, CaM 25 U Mon810 B AR & H
L7z, ¥/, EEHRBICBOWR/NGIEE 4 X% —-20C
THEHRBRPEME LTREL K1 ABREL B
bREIROAEI CHRBZITY, BAREER L. E5E8
BTEOSNALBARICS VT Student t SEIC L D EEHT L
7.

S. EMEEICEIARRBIE—A
HEHRICBITAHBR+ —4id, AEHRE 1113001
F321LECEHE N [HEeHBEEKACGM by Eo
IVEWNRELILEEPCR] 28 & ek L. BT,
HBRAF o2 RT. (R -—=v/iEBELT M
BIOLAW LU I MBIOH A S 3 HOREZVD £ SEBL
DNA 2fHd 2, i Eh/ -3 S50 DNAREHI-H
L, CaMBoUK GA2l EBEEAHAVEHRETV, &
NENEHIhZBAROASHEHELZ KD 3. Z0HKE,
GM bt v eoay (RERKEIEY) OBARN 45% %+
BACESIHELTE, REBENEERB L LT
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6 SOAEN S DNA EHEL (R Y —~=vIrRBRES
b TE 9 S0#E), Mon810 12 5 UIC GA21 ERE:%
BWi-HBREERT 3. 45% 2B HcBT 5 GM
by ED o YBAZEE, Mon8l0 o UK GA2IEAR
DREMETS. | 21, XRR2F -2 28B<=a7
2= O el

9. HEBO=H

e oRE S iz MB10L 7 5 U M810H /Nyt
HER 1AL FS5 474 2EEBICEER SINEEE
AT L, BIERIE-20CTRETALOERLE B
FEAEICE, BEREEHEEUERENR ALTRE
1113001 Bic B UfER L 58~ == 7, AFEEER
S UPRRBERIC D WTOREFEERE L - Z3ERER
HAEEZEL .

FHEEB L LT, GM AFRESKRI >V TORERE
%, GM EBREREORE, ANEIIRERE REXE
EiEb L UERES BELXBOEE JIBESFOA -
#—, A L7 DNAHE FHEEOoy FEED
i, BELSKRIC O - THRTHEENTA L ERL
. RBEB T VTR, IHS N /-DNADREE
(230, 260, 280 72 5 TFIC 320 nm) &L IXB, RETEE%
BAOWTERS W 2BEROEE, 28 DNA B0 RIEE
(aE—¥) BLUENOLATREHEINSGM Y £ 0
D VBAEREETLHOE L. INSHEBRAEOER
{72 - Tid Thompson &I & BEED 11 5 T Asso-
ciation of Official Analytical Chemists (AOAC) Interna-
tional ® = = 2 T A8 2 BE I L. REFHBROEREL
MR 16428 1 H»S5 3 A58 T& LT

10. EEREEOERG L IR

BEEsnRBEEDS B, CaM 8L U Mon810 BA
BIz>\WT, $EHERY 7 b v £ 7 JUSE-QCAS ((B) H
AEEERTHER #HWTHETLEZTV, KBRS
8, Z-2a70OEH, Xbar-REBROEREZIT-1. &
B, -2 3 TOEHCBVTIREEBOREE (Xbar) ©
S AEER L, %7 Xbar OEFERFEIFBTH+2 SD. &
L (Z-R 27 OXHE 2 1Y), SEHETOEMIc->
WTRAKBOWE? 22B LA Tk Sh&EER
ABI PRISM™ 5700, 7700, 7000, 7900HT96 3 £ U 384
well (Vg d ABI#HED, Roche LightCycler System

(LC;, uvaff) owWTFhhOEEPCREEEZEVT
BIEZET - oA, SENEBOEEM S, FHLCEERE
FICBARICESE U LTS EL o, g s 0
EMAKEHAEEEARS LABENLCTE - &h
5, CTHEERLAEBE» SHESNABARTRAL,
ABIfHBIEE PCR BSR4 MEH L cgEr oES AR
ABOHICHWT, BIEERMOEITMEEIT - /2. HETR
WoER BEEREZHEIZEBEARNBEDONLEAK
i, TOERIC-SVWTEE L, 2B, SEe
Z, BEEEICHETEREEEREIC L.

= £

1. B—EEoCIcEEHEEs

M810L 3 & U M810H o¥g—# > W THRE T 3 1
», FEEICo % 6 R/ EBENRIE, CaM S
UT Mon8l0 EEH 2 EEHEEZHY, ThEFh 2[ED
BRLREET- 1. SNSIER» BN -RIEEI
EO2EHsNBAROTYE EHEicsi 5 CaM
15U Mon8I0EAR) i1, UToLBhTHSE. M
810L 2%W& & L7-B4E, CaMEAZR: 0.35%, Mon810
BAZE: 0.35%, Mon8l0H 28 & L4, CaMiE
A 568%, Mon8l107B A . 545% (Table 1). &
tz, BNFFEE»HSE LN CaM BLU M8I0EAR
oYy bEBRLEE FhERE—REBEOSHITIC
L OIEIT LR, wWThoHRicEL Ty, BAZEOF
HREEKE (p=0.05) 2 FE - 7 (Table 2).
HERBUEE LTRELLLI»AR BELL
—20°COEHETHRELLESORBORERIC2VTR
L7, FREHTCREYT 2EM GEEHBERGERD
L, MIrABBRELLE GERETER i, &0\
FEE 4R AT IC CaM 75 5 U Mon810ERH % B
WTHHET- . RECHIREEBLNILEARIOL
T, Student t BRE X LB LEERE & TBEO
BV X STHEKE (p=0.05) TOFELERIHOH
754> - 2 (Table 3).

2. DNA HHEOHER

HEFERICKLD, BEOBBELEROTERL
BHo, AR 1113001 SRMO V)V AT NVES A T+ o
FE B mini k) OXERE @B mini&) ko T

Table 1. Results of Homogeneity Study

Run 1 Run 2 Total
Number of

Method Sample _  curements Amount RSD. Amount R.S.D. Amount R.S.D.
(%) (%) (%) (%) (%) (%)

CaM M810L 6 0.38£0.05 132 0.33+0.05 15.2 0.35+0.06 17.1

a

M810H 6 6.1110.49 8.0 5.26£0.34 6.5 5.68%0.60 12.0

M810L 6 0.38+£0.04 105 0.321+0.07 21.9 0.35+0.05 14.3

Mon810

M810H 6 5021047 9.4 5.87+0.37 6.3 5.45%0.60 11.0

Data represent means =S.D.
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HEETFHBRA Py Eo a3 Y (Mon8l0 5 DR PCR A ME & L AT EERER 19

Table 2. Results of One-way Analysis of Variance on Homogeneity Study

s le Source of af Sum of Mean F Critical value of F
Method amp variation squares square (p=0.05)
Bet 1 5 0.032 0.0064
M810L etween sampes 1.9637 43874
caM Analytical 6 0.020 0.0033
a.
Bet 1 5 0.044 .
M810H etween samples 0.0088 3.6200 43874
Analytical 6 0.015 0.0024
Bet 1 5 0.038 0.007
M810L etween samples 6 1.4462 43874
Analytical 6 0.032 0.0053
Mon810 Between sampl 5 0.025 0.0051
M810H © Samples ' ' 17766 43874
Analytical 6 0.017 0.0028
Table 3. Results of Stability Study
Amount (%)
Method Number of Sample Recovery (%)
: measurements Before After
4 M810L 0.42£0.02 0.43£0.05 102.38
CaM
4 MS810H 5.661%0.16 5.39+0.19 95.23
4 MS810L 0.35+0.08 0.26+0.04 74.29
Mon810
4 M810H 4.67+0.32 4.681£0.19 100.21

Data represent means £S.D.

Table 4. Quality and Yield of DNA Extracted from the Samples with the Modified Silica-gel Membrane Method, and the

GM Maize Representation in the DNAs

. Ratio Amount (%)
Sample DNA extraction DNA (1g)
260 nm/280 nm 260 nm/ 230 nm CaM Mon810
mini 1.80%0.02 1.87+0.06 9.38+1.97 0.38+0.05 0.37:£0.04
M810L modified mini 1.81£0.01 2.00£0.05 16.79£0.92%  037%0.04 0.30£0.08
mini 1.82+0.01 1.95+0.07 12.67+1.35 6.11%:0.49 5.02+047
M810H modified mini 1.82+0.01 2.27+0.04% 21.352041%  6.48+041 5.15+0.34

Data represent means £S.D. (n=6).

The asterisks indicate significant difference from each value obtained from the same sample using the mini method.

BeT L7z, MBIOL 5L U MSIOH BEREEHC> & 6 £/)
SHEEENRI, LI 28O mini % BV TDNA #
HETO, 2h£h ol DNA OREER (0.D. 260
nm/280 nm, 260/230 nm) B L FREIC SO TEHL #
%, StudenttBREICLDEBIT L. £/, ZhEFhoH
HDNA MR IERPCRELHVWASHETY, B5
172 CaM 8 L U Mon81L0BARIc oW T b E Okt
BT %fT > 7. Table4iZRL A EEY, 0.D. 260 nm/
280 nm HicBAL TRHEE/KE (p=0.05) TOFENLER
BHOoNIIh - 74, 0.D.260 nm/230 nm B LU
DNAOIEBELTRIEEEZESED N, BuR
mini &% B W/:E40 DNA OIEIZ, &% mini B%H
WIS ST L 2. %7, CaM %2 5 U Mon
BIOBAZEIHL TR, BEEZLAEDOAUL - 1
(Table 4).

3. EEHBEROEN

(1) DNA #H

HEDNAK-SWVWT, BROLURINE, BLUuEh o0
oo EITOVWTHRNT 5/, MSIOH oS EIE i
B9 HOBRBERRICEBS h: DNA HEOBEE >0
TR L. EEREEEL LT, 228MB Y A7 L
s 4 7%y k%, 4B CTABEAEEL, v
HR=2 VI vEERALULEER 1BE0A TS - 1.
Table 6 {It/RL72& 8D, [Hl—@ DNAMHEFERLT
WAREEIC BT SFEENEONSED SN TEY,
BERBCREROIGRLEE, BLEAEEER LSO
(EFE#ESE, F7o, B0, NELE ONBEELSRENTLE
2ELZBEREA > TORAEEESEZ Wk S5,
HIHHEERT T DNA B S W T HE LEER, v a5
ByA7+y bBICX 2FHNE (1965542 ug) #8
CTABEEIc & AN E (62416.11 ng) H~3EE
EEVWCEMHELA LN EREEIcBT3IES-
FiclE, MEREELZEREDOHEh -7, LLigh
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Table 5. Quality and Yield of DNA Extracted Using Three DNA Extraction Methods
Ratio
Method Laboratory DNA (ug) RS.D. (%)
260 nm/280 nm 260 nm/230 nm

Silica-gel 1 29.29+7.08 24.18 1.74£0.05 2.05%0.12
membrane type kit 2 25.56%1.19 4.67 1.80£0.12 1.93+0.18
3 22.41%£0.88 4.36 2.08%0.06 1.79%0.01
4 15.58+3.93 25.20 2.50+0.58 1.82£0.18
5 22.19* 2.16 9.71 1.680.08 1.9210.16
6 20.42%1.33 6.50 1.75%0.01 2.07£0.16
7 13.321£2.98 22.36 1.61£0.01 2.04+0.07
8 23.68%3.65 15.43 1.83+0.17 2.05+0.30
9 13.33£0.73 5.47 1.72+0.01 1.874+0.03
10 14.08+3.15 22.40 1.80+0.01 2.28+0.04
11 24.78+1.66 6.71 1.73+£0.03 1.87+0.14

12 12.93£3.83 29.64 2.35+0.46 no data
13 14,08+4.22 30.00 1.97+0.11 1.80+0.04
14 21.93x1.60 7.28 1.77£0.02 2.13£0.11
15 20.07%x2.49 12.43 1.76 £0.05 1.51*0.55
18 23.40%£1.03 4.42 1.791+0.02 2.14£0.15
19 9.43%+1.79 18.97 1.87%0.01 1.80%0.08
20 16.03%1.56 9.73 1.86£0.03 2.12+0.06
22 15.81+1.58 10.01 1.91£0.07 0.621+0.52
23 23.97+250 10.42 1.78+0.01 1.95%+0.61
24 25.34+1.26 4.98 1.79%0.01 2.07£0.07
25 24.60+1.54 6.25 1.80£0.03 2.07%0.15
CTAB 16 3.341:043 12.87 2.02£0.03 0.60+0.05
21 3.18+0.10 3.06 1.81+0.06 247073

26 3.041+0.41 13.55 1.75+0.03 no data
27 15.40%£1.20 7.77 1.74%0.02 1.02£0.02
Silica based-resin 17 55.60+5.84 10.50 1.81+0.01 2.03%0.18

type kit

Data represent means =8.D. (The data obtained from nine test portions for M810H were calculated.)

SHEEBARIC R A &, HEME®REZE R.S.D) »25% £
Z, BoARIESDENAE VLTS h 28 (%
4,12,13) BEHLNTEY, TONEDIES-EDER
oW TIR, BEEBREERD /- DNAHHHEED
Oy b EOEICIRELEENED LN h 2 T EM D,
BOEBONEL Y, FROTHCRIELOBESFRRL
5o fLE RS VW EE R SN

(2) EEPCR%

25 ) —= v SHBOBRICB VT, GA21 EEEIC L
DELNEUEE (7 V-5 M"REBHEOREEE (ABI
HHISER PCR#S2: 7900 HT 384 wellic BT 16 7
-, 2OMBEICBVWT20 3 £ —. Roche#HI LC:
40 3 ¥ -) A FE - BRI ok EREEBEY
FEBRBOEE BT, GA2l AIEEFBREROREE
Ex A R, 1BEC1AECATH /. 0O
o, 22U —=v SHEBOEER, CaMEBEARII-OW
T, ¥ -REBRNEESROESEE, Mon8l10BAR
D WT D BRI AT - 1.

M810L it B 5 CaMBEARIK D W TRIFZITW,
Fig. 1 K Xbar-REBMB LU Z-X 27 /xR L 72, i
Whizb, CaMiBAREHE L T VY 4 B2
Botowd (E6, 17, 21, 26), THhHEEIc> W T

F—yAEELLESR CaMAEEY BRESOKER
EATE->TOWAE I EMNELMCH -1z, ThoBEE»S
HEINAERELDVWTR EXHEETIE
(FLOQ metnod) ZRIEEHHE - LTB LT, TOREREIK
ESWTEHShZBAROEBEEAERT 2 LiSTE
Wi, R, SBA LK. Billo 4 BE AR 238
s oHESI NI CaMBAROFHFES.D. i, 0.33%
0.06% THY, Xbar BLUR & b IBEBEREBA B
Bz fadn o/, £/, BRI EEPCRESBOBER
EE L CTEAZRNERGH T2 L5 NERBED ST, -
fo. S5 Z-2a7 LOBEEBREEABELED S
nih -7 (Fig. 1).

i MS8I0H i 11 5 CaM B & U Mon810 EARIT
SWTERR AT -2, MBIOH 2WHRE LERRBICBOT
i, BIEEA LOQmetmod i o L W RED SN
Mo, Fig 24, MBIOH I B 5 CaM BARICOL
T, Xbar-RBERB LU Z-2 372K L1, M8IOH K
SWTHE s/ CaMBAROFEESD. i, 579
148% TH -1z, F1o, LCA{EMR L KB (&B8s, 19
D oMESNILEARE, hOoFERPCRERBEFERLL
BRAD SHESNIBARIEN, ELLSVWERIRED
S, XbarBLUZRa7HEERBREBIACOE
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0.5
-------------------------------------------------------------------------------------------- UCL:0.447
0.4f
Xbar Q\/,\ /\ /\ 7R ;\ F/ CL:0.331
» 0.
03l & - \'{N - g1 ML:0310
020y SRR St Pt vl el untad e et Wi vt s Sl teb Retetl Wi JOo0et Rl e LCL:0.215
- l2345739]01(121314'15161819202223242527
0.3
B . UCL:0.212
R oo1f xﬁ/\\ A //\ A A CL:0.082
g \// w va ML:0.080
0.0 2 L 1 1 1 1 1 1 L 1 L 1 1 i 1 1,
1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 18 19 20 22 23 24 25 27
4.0
20 ~°\/\/\ """"""""""""""""""""""""""""""""""""""
N \!
-4.0

T 2 3 4 5 7 8 9 10 11 12

13 14 15 16 18 19 20 22 23 24 25 27

Laboratory

Fig. 1.

Xbar, R chart and Z-score for CaM amount in M810L samples

Individual data are represented as a closed circle (in Xbar chart and Z-score; ®) or a cross (in R chart; x). The mean
(central limit) of each value is illustrated as bold horizontal lines in the Xbar chart and R chart. Upper and lower
control limits are represented as mean®2 S.D. Abbreviations; UCL: Upper control limit, CL: Central limit (Mean), LCL:

Lower control limit, ML: Median

(Fig. 2). M8IOH it ¥ 1F 5 Mon810 B AZE DI+ S.D.
i3, 5.75%£1.31% TH -7, /%L CaMBARE
FEEEIC, Mon8l0BAZRIC->WTH, LCAEHL S
D5 H 1 GREI19) b oEshBAEN, EL
CBWERIBED 5, Xbar, RBEL U Z-X a3 7HEHE
PEREZHEZ T (Fig. 3). /- LE0#BALISic s, R A8
EERF A RN 2 BRI o k.

RO LBy, SIEE» OHMES NI TXTORAR
KWoOWTEITLEER, Xbar BLU Z-2 2 7 HESHEBER
TRATBEICB O THERE ST TV ER PCR #EH,
WS LC TH » 7o/, FEPCREHROBELEY
KBEABKEFELTOAHEESENEZL SO ok
®, HEEE» SMEINABABRERVEF~FIZ50
THEENZIT- .

LCE2ERLBEER< 258 CITLC:2KR<<E
B9 32) ot shi MBIOH KB IF 2 CaM BAE
DEHESD. i, 540%£057% Th -1, £/, Fig 4
WKLz S, Xbar BLU Z-2 a 7 AEERR A # 2
BB 1 BRI S Y, COBBIKBLWTRROBTERER
bEE- TV, CaMBAZEE#HIC, Mon8l0 BAZ
KOVWTORIT L ER SBE» S8HE sk Mon
BI0BARDFIYLSD. i1 546+059% TH -7z, /-
Fig. 5iZRT & Hic, Z-2 37, Xbar EEERE#EA

BRAEZHME L BEY 1B RETERRELEL
BRAREZIME LB 2 BERy Sk,

2

(1) HeloTEsk
FHLAZERDL OB ONKBARICOWTEITL 124
£, MSIOH X MSIOL kX LEBBE T50% L1 5 &
3 Mon8l0 M ZRBE L THAMLARE TS 3, BR
BhroBohiBARE, CaMEBAZRE L T5.68%,
Mon810BAE & LT545% TH » 72, MBIOL o4}
% CaM, Mon810 IBAENZNZEFN 0358 TH-1-2 &
o, FHSHWIEARLE LTS, EERAHTICEBSL
TERYETEENBONIRARTH B LEZL SN/ (Table
). &, —nEEOSESITOER, FHIIEEKES
TED, SoE—E,rER SNz (Table 2). 3512,
FR~ =2 7 VBB LB, BELEERETERE
LIcES, ZoRiBKEBOhBFNFhoBARICEER
EESRDHON L h -1l Eh s, BEOTERI R
i1z (Table 3).

2) YURTFNEIA T+ MEOKR

AR TRETLIc )V A VES A 74y M EOKRERE
KB mini &) kKBVWTR, YIIFVEDS L CRE
=€/ DNA Z#BEE TEEEHRE TEHT 3. CoRBkk
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Fig. 2. Xbar, R chart and Z-score for CaM amount in M810H samples
Individual data are represented as a closed circle (in Xbar chart and Z-score; @) or a cross (in R chart; X). The mean

(central limit) of each value is illustrated as bold horizontal lines in the Xbar chart and R chart. Upper and lower
control limits are represented as mean+2 S.D. Data outside the upper or lower control limit are represented by a

square ().
Abbreviations; See the footnote of Fig. 1.
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MS8I10L 3 & ' MBIOH £E KA LB S h fz, BAI mini
B ST E mini BOFBRICODWTRIT LA LA

MS810H » 578 57 O.D. 260 nm/230 nm, £k Uil
ElaoEoh - DNANBIEEZSED Shic, OD.
260 nm/230 nm oV T, HEB mini ETHETFOLR
HEH LNIDS, MBIOH KD WTOATH Y, AL
BREIhE M-, ThicR L, NEE, MSL0L,
MS810H & & =24 mini & T 150% Ll ED#EINassasy &
hTsh, -HMESATOE SR> VT hhEL
7L - TW53 (Table 4). 51, THZThOHE DNA %
WRIBLhi CaM B LU Mon8l10BARICKE, HE
EMEH SN -7 (Table 4), THELOEREMS, B
B mini EREEL, RBOLKEN, ZBERMOEE
KEDTSH 3 LT ah, AKH 0628001 5 (EA 16
F6H28 )Y itk - TEEHEHE L DEME O

(38) EETRE
MBI10L 58 517 CaMBARIC SO TEIT L 104

B Xbar-REEREBLIUZ-Z2 a7 8EEREREBL
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BBSLOQumethod Z Tl 70 & 1500 - T HBALS A RS b, HFHE
RCEHL T EBTEED -7, ThoEE»OoHEESD
27— 21O CIEEEB - W TSI ARIT U 555,
BIEE DS 5 LOQmethog T2 1 » 12 ERICRUT O 4
oMEZ SN, 1) A L7 DNA fikiEREENESER
2) EEPCREBBKELLER ) HBEHEOEREL
DEEIKEFELLER 4 LR D~3) 0EAER. kX
4 ¥4BET, KEBS6 TR PCREBICLC #ERBLTEY,
LC ORERE L, “SLOQmethod 25 ABI #18ID PCR #8351
HRTELC 0av—) HATESEECEEEE5AT
WA LEL SN BB LADIEETBVT
i3, DNASBHIEEIR Y Y A X VB 4 7%y PERSA DK
# (CTABE:: #B21 8L U026, Y)Y A= VLTIV
y4 7%y bk BEE17) HBEAIh T

(4) HEMERETF (SSIHb) MEMEORIT 1 (DNA HH

SEIRTERS T SSIID MIEEOEELZOELDE; BE
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GM FoEo a3 vOBARRE, by EoayicEENIC
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Fig. 3. Xbar, R chart and Z-score for Mon810 amount in M810H samples

Individual data are represented as a closed circle (in Xbar chart and Z-score; ®) or a cross (in R chart; X). The mean
(central limit) of each value is illustrated as bold horizontal lines in the Xbar chart and R chart. Upper and lower
control limits are represented as mean+2 S.D. Data outside the upper or lower control limit are represented by a

square ().
Abbreviations; See the footnote of Fig. 1.

YIREFT %L DNA BEFIOREEOERY, Th
KRB (BER) 2B UTEHsRELYD, E0LS
WGM byt o2 VvREEERE LEERSFEITIE
SRBVTS, ST SSIH OREZREIITS. 4, B
—HE5 s, FA—oDNABBES*HVTHEE AL
DNA Sl SAIEE 1 2 SSIb RISEME IR, EAMICI,
ZELT—EDEERTEEAONE, ChoDl ddm
O, SSIIb BIEEOKREEPEDE L2 FEEL L 1-1E
WEFSCEE, GM tyvzoa vEBSFICL EED
b LERSB OISR, TOERTHOHICTEETE
BThrEELI. 20T, REBEENEESROS b
Mon810 BARAEH T 2 b ORBEE, 5, 9RO
DNAEflEIc>WTE O NI SSID EEEME L, E
BEEZBEH L (Fig. 6). £OFEE, SSID AlE@E 0T
B, YUASNEIA TSy PEEREE UL 22 B0
+8.D. 55 34599.8+:7386.7 7 ¥ —, CTABH:A#EAL
72 4 BBAD £ S.D. 5 22461.8168564 3 E—TH -
oo Fil, YYHIR—2LIvIATEy PEEXEBL
o 1B @ SSIb |l SEE © F1 £ S.D. 13313333 %
39371 aE-Th -7, &oic, E—HpicEksT 28
BoRGEHEIKED SN 3 SSIIb AlEE O S- Eico\WT
BHo»ricdal B, RcEYELEHLZIR
Eo SSIIL RIEBEDORS.D. 2RO BB I LICRL -

(Table 6). # O&ER, 2BHEH» SHE S h SSID AE
EDORSD. #517% TH - - DIZTTL, MSIOL #52 &
L 72BBRIZ B\ T CaM HIFEME S5 *LOQmethod = FEl - 72
BEAD 5B, CTABEZHEALIBE21 L0205
HWEShi SSIb AEMDO RS.D. L, £#HhFH685%,
662% TH D, POl REMEER LI ChoOR
WERE2 S, CTABHE: % DNA MR LEac
i3, BoNAREESLOFRERTME(REI L
A, FE2BEcs L TRBHEEBEOIISEH 2 0
2 DNA BEMEORHSERL Y, 205 0BT
HRELT, CaM BIFEED **LOQmethoas & FE » 12D T
iSRSNI, T, BB 17 SEREC MSI0L
X & L IEERIC BT CaM RISEME D LOQmetnos %
TEl->TWwizhs, ELU DNA HdHEZEE LTV 2580
BRIV, F-s0OhBIrLEET R ENTER
R el

(5) AEHEET (SSIb) AIEEORBK 2 (SSIb JiE

EOS VHBEE, LCICEHON-EE)

M810H 2% & L KBl BT, LC *FE PCR
BiEd LTEALCEBED SHE Sz CaM, Mon810
BAZOWENGY, Xbar BLU Z- R a7 iCBVTER
BAREEATWEE. ZOEREHASHICT B0, B8
EORERBREBRVELIT- IBEED SSIIb AIEBDOIT &
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Fig. 4. Xbar, R chart and Z-score for CaM amount in M810H samples (except for the values reported from laboratories in

which a LightCycler was used)

Individual data are represented as a closed circle (in Xbar chart and Z-score; @) or a cross (in R chart; X). The mean
(central limit) of each value is illustrated as bold horizontal lines in the Xbar chart and R chart. Upper and lower
control limits are represented as mean®2 S.D. Data outside the upper or lower control limit are represented by a

square ().
Abbreviations; See the footnote of Fig. 1.

2% (3 EBEEW <BELT, MBIOH»OHHEAK
DNARE OS> bE—ODNARRKERVTITbN
CaM 2 5 TIT-GA2L IBAR (R0 ) —=vI/HER), B&
U'Mon8l10/BAR (REFSENER 22775400
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55 SSIIb RISEE A L, RSD. 2RDIELL. 0
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53.8%, 48.5% (R.S.D. 0F#3; 53.0%), B 19w H W
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Thicst L, ABIHBIEE PCR S 2ER L B0
LB 26 2 B To 5 YEBEBEMEIR 74138% T
Bt ThSOERNS, LCIKLVESNAREED
5 vEBERESEERISRE S f172.

Ll s vBEEESESEVWENWIZ LB THE, LCHE
B, CHESNABARY, BEELRECERE TV
FeEEBRA AT A EMNTENRL Y, Z2T, LCE
S SAITICHE L /- DNA SRt 2 BN L, EhrEmt
KBWTEMT L. ERL 7 5 #HiE50 DNA BRgic
B2 CaMBAZASRT 3L AZEMNIC3EORERL
BEEERELLER 5tk 5 SSID AlEED
R.S.D. DFgi3 7.9%, £7:, CaMiBEAROIHEESD.

124.93£060% THY, #OMOBE, SHEINIE
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BIF R PCREEEAVBED, SH|ES i SSID AIE
fEDO RSD. OFGELZEH T 3BICBRA LB 26 10k
WTR, BHEERBEGTSDPCRTL— D7 FICF v v
TEFRLILERESNTEY, AEELMoEEE—
KR T2 EMTERNVWREREEERL TV ID,
W DNA KO RENEBESEENTWE EEL SN
f7, MESQKRESE, BIEEEUCRED I Hh - 1B
(HBE 3, 13, 21, 24) HOMESINALREBICO>VWT D,
5 VEIBEREOBITRITb b - 12,

(6) ZOMOBETRDONHE

LC ZBBBIc > W T LR, BhR0#ES 26
HOoMESTN I MSIOHICE T 3 CaMBARIKH-WVWT
i3, Xbar 8L U Z-2 a3 7HEHEBREHEZ, &51lER
FERBWCHEERRE LB - T, #7:, Mon
SIO BARDBIFHERICB VT, XbarBLUZ- 23
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Fig. 5. Xbar, R chart and Z-score for Mon810 amount in M810H samples (except for the values reported from

laboratories in which a LightCycler was used)

Individual data are represented as a closed circle (in Xbar chart and Z-score; @) or a cross (in R chart; X). The mean
(central limit) of each value is illustrated as bold horizontal lines in the Xbar chart and R chart. Upper and lower
control limits are represented as meant2 S.D. Data cutside the upper or lower control limit are represented by a

square ().
Abbreviations; See the footnote of Fig. 1.
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Fig. 6. SSIIb measured values obtained from 9 test portions, derived by dividing M810H samples

The CTAB method and a silica-based resin type kit was used in Laboratories 16, 21, 26, 27 and 17, respectively. The
other laboratories extracted DNA using a silica-gel membrane type kit.

Data represent means=+S8.D. (n=9).

TLIOBEERRAHEEE 124, £/, REEXELOTER
RERHI12 B X UBM21 MBI TR 0o 2
KDOWTDNAMEBOZER%23 5L, Table 5ICRLIzE
BY, BE 125V TEE—D DNAHHEEFEALL
fgER It N, LB E A1 ¢ (MB10H 2 St &
N1 0 BOBIKDOYEEN 1293 ug), T2, REBETOW

Lo EMAKEVIE (RSD. #529.64%) MEEIhTH
D, ¥, BE21 IK->VWTRINBOEEELI VIS E
KEBRED ORI --bD®, DNA OEART OD.
260 nm/230 nm OEHSEEEER U g T,

K= H{E (OD. 260/230 [EDNREH 247) 2R LI
DL, LCAEEPCRERE L CTHERLALBEEZR

- 258 -



26

&#%iE Vol 47, No. 1

Table 6. Dispersion of SSIIb Measured Values Obtained from the M810H DNA Samples with Quantitative PCR Method

R.S.D. (%) for SSIIb measured values obtained from three

R.S.D. (%) for

DNA independent measurements for each test portion SSIIb measured
Laboratory extraction T - values in 9 test
; est portion .
method*® Average®* portions for
1 2 3 MB810H***
1 A 5.6 4.7 6.2 5.5 215
2 A 3.7 7.1 3.2 47 10.0
3 A one measurement not calculated 2.8
4 A 45 9.4 9.5 7.8 228
5 A 3.0 7.0 7.6 5.9 9.9
6 A 56.8 53.8 485 53.0 16.4
7 A 23.6 244 10.7 19.6 7.3
8 A 59 10.3 7.2 7.8 115
9 A 45 5.3 6.2 5.3 4.2
10 A 46 104 2.6 5.9 24.3
11 A 6.7 6.3 5.3 6.1 10.3
12 A 8.3 14.3 12.0 11.5 28.6
13 A two measurements not calculated 37.1
14 A 5.3 38 2.1 3.7 5.5
15 A 0.9 44 7.2 42 26.9
16 B 5.7 14.5 6.3 8.8 79
17 C 8.8 6.3 9.8 8.3 126
18 A 4.7 6.7 9.4 6.9 6.6
19 A 40.3 38.5 28.9 35.9 36.0
20 A 5.7 7.0 2.8 5.2 6.4
21 B two measurements not calculated 68.5
22 A 8.8 154 11.0 117 18.1
23 A 1.8 2.7 2.3 2.3 105
24 A two measurements not calculated 114
25 A 5.2 6.7 6.9 6.3 4.3
26 B 99.2 87.1 92.5 92.9 66.2
27 B 6.1 18.1 5.0 9.7 12.0

* DNA extraction method, A: Silica-gel membrane type kit, B: CTAB method, C: Silica-based resin type kit
*¥ The averages were calculated from the R.S.D. (%) for SSIIb measured values obtained from three test portions for
M810H. The independent measurement was repeated three times for each test portion. The average means the repeat-
ability of quantitative PCR measurement in each laboratory.

Ak

The nine SS//b measured values, which were obtained from nine test portions for M810H, were used for calculation of

the R.S.D. (%) for SSIIb measured value in each laboratory. The R.SD. (%) indicates the repeatability of DNA

extraction method.

The R.S.D. (%) was 17%, calculating from 243 SSIIb measured values reported from all laboratories.
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Abstract

To ensure the reliability of the results obtained by the GMOs analytical methods, analysts must maintain and improve their technical
abilities. Moreover, it is very important to reveal the factors affecting the analytical results for technical improvements. In this study, a
laboratory-performance study was carried out to investigate factors affecting the analytical results obtained by the quantitative PCR
method to analyze the approved genetically modified maize (GA21 and MONBSI0 lines). After examination of the homogeneity and
stability of the prepared test samples, the samples were provided to the 33 laboratories participating in this collaborative study. The
provided samples consist of two test materials, GA21L (including each GA21 and MONS810 line in 1% concentration) and GA21H
(including 5% GAZ21 and 1% MONBS10 line). The data were collected from all the laboratories and statistically analyzed. In a few
laboratories which reported the error test values, the DNA quality was low or the yield was unstable. Furthermore, the value measured
for the taxon-specific gene was also unstable. These results suggest that technical improvement may be needed for these laboratories
regarding the DNA extraction and/or preparation step of the PCR reagents.

Keywords EEFHIEZ M7 EO I Y R 25— EEMHRICREFENEREE

genetically modified maize, polymerase chain reaction, testing method, 1aboratory-performance study
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KRERVPHEESITONTVAEI™N, T NIZEE L. .CGME
mEMEE LIRESEE LT MBI DNAKSIEBES
DBREFECODVTICERIZEIA27H  EEE1105NDE
ERARRENERRNENTE Y AESHEICL TS
U IREFPEREEICERT TR T3 45K
EHERIIFOBRDOEEUEE DRI DS L CHREHFD
HEBICH D TYEMEESED LN FRITERETIR.E
EERREMTENEEM SN WETRCERL74E58 17
B .EZEESIT0IENVREHFOLDTH B,

LEREFECLVEONASEROEEE L HET
B0 ERFEEFTRIMCDED O TREES
D ERSTICHET > ERERBICB T ISNEEIE
ERENTWAZEPFEETH D, D7D FHE5E
ETHERBRTEL C.EOMEFEHCOHEMKELIERL
e b REHROME M EICEDE I EPETHL L
ZEZ2 oMb FAMTRIBEELE . BL OGMERFTHTE
EXHEE LN EBEETERBRYERT 2010 BAR
HOTRME /- HESEICL)ESEINIRABELE
BiloW TR 21To TEALYD, £ 5013, REMICE
FLAEEBRIC L W ESNAREEE & B X U9
EOFMLER*EL T ERBIELOE2£LL2E 4D
BERICOWTHELPIC LT E L ATE T - BES
BHEL L (RSB EELRTLAEGM Y EO DY
(GA217%2 5 U IZMONSI0RA) £ M H & L= EBPCRESR 1
LOTHE LB T o2 Thbb EARBORAR T
T2 b IIH SOV CIRE L7233 EIc L 2 KR
BASBMCERL S OX0REFHIEBLALT. 20
ZRIZOWTHEMLBIT 2T o D TFOEEIZDWTEL
THET 5,

I EERFE
1. B

GM } 7T 2 (GA217% & UICMONSI0AFFEHIE &
FHEEEARRERTETERLTER B L KRBTV
YIHEYDAF L BUEARSREEOC Y ¥
A& LTHEALZEREFHR I on-GM) b 7 EO oV
BAKBEM Y S0 KEOBEET*BUTAEL
T AFLETO YT VEBE500pmD R 7 1) —
YRR T B R E LR R W TR L 72 Non-
GM bt v EOa Y EEIC OV TIZHIE. . EEBPCREFH W
TG E TV 04%BENGM + 7 £ a2 OEAMONSL0
RO EHERLZ LT T P2 AR E LTHEV .7 MY
7 AREHCHT L GA21 % S TNICMONSI0RE * E8ME T
FRENRLIOD L 2B LIBELARBTEBERS
(GA2IL),GA213# % 5.0% . MONSI0E 3 1.0% & 2 5 & 5
RAEL-EHEHREREGA2INE Lz &GM by £
IVEEUCRAORSEUTOEN T o7 23— 128
BLEZEE o a A s BESBROE L F 0%,
TEEERE LD LIT MY I AREEEGA21 L 5T

MONBIOHH # EHEICHEL. 28%15kg L LTTF R
Fo 7 BOEIIE VR EP TR RBEEITo 125,
BT BUESFRTRETZHRVEL. ZOBAEERS
AT o 7 R AR OB EE BB L D HREL
RGBS E DY FNFNE¥GA2ILE X UFGA21IHE L 72,

COBE B GA2ILET g GA2IHE 20k 2 B kS FhE

N25 mLERILE .50 mLERILECOR B S57E LAST
L L BBIET 5 CoOHBIE-—20CTEREELM,

H—HRERL EEEOPER L KBS U T oRE
ZEH L 72 DNAOHAE 12 IZQIAGENHT #DNeasy Plant
Mini Kit & L < (ZQIAGEN#t#DNeasy Plant Maxi Kit (3 V)
ATNVES 4 T H v by&k A7z PCRIZIZTagMan® Univer-
sal PCR Master Mix(7 77 4 K234 # 3 X 5 4 X ABI#t
By, by €T3 YANEMDNA SSIbF Y TRy LA F K
oy M EBIDNAPISS-IF Y TX LA F FEy F.GM
Py ED IV RANDNAMEI0-2F ) TX S LAF FEy
F,GM 7T 3T RFHFIDNA GA21-34 ) ITX 7 Lt F
Fty P.GMIYERIT TS A3 Fdy F-ColE/TE
VIR LFAFFBLETIRAI FELTHE)= vy £
V=Y HEYERAVI KBRSy RV~ U HEBET
IEATAVA OREBEISTHEOEESE BV,

3. ¥E

H-HRRL EEESPERLARBICR UTORS
EA L EEELI N B A ZM 100 (Retch#t 5L,
BBE F7A49~F21=y FDTU-1B(¥ 4 7 v 7 %5,
HENE O T Avantii HP25(Beckman#t 81), 2 | #.(M % KR-
1000(7 F 2 8, ¥ v F 3 FH— MT-51(7 = bk,
IR ET I ND-1000(NanoDrop Technologiestt 1), i ZPCR
Bia8  E M HER; ABI PRISM® 7000(ABI#HEY), Z D&t
E%, ABIPRISM® 7700(ABI* ),

4. DNAhH %

B—HHBRB L URESRRBRIIBVL T, EEBICEDR
TH o IEEREE628001 5 2212 HIZEBO Y A&
VES A 7Fy FEmMinE) b L CIZIASTIHEN NV K
Ty PWEBEDOV VAT VIES A TF v P EmaxiE) R B
WO DNAZHE L7,

5. EEPCR

ERZEE0628001 5 CERI6EcH 28 A IR B D&t 48
F L2 BRI BV TMONSI0R/F I £ 9% B H(MONS10
EEE).GA21RFEHENEREGA2AEEE B L UCauli-
flower mosaic virus 35§ 7 U E— ¥ —(CaMEERE & i,
M8102F U TXZ LA F Nty b .GA213F Y TR L #
F Pty FP35S-1F ) TX 2 VLAF Ly FOFRER
& by ET I Y ORTERE{RT(Starch synthase Tb% =1 —
N9 B8R F: SSIB) R BT 720 DSSIb-34Y) T2 L
FFFEy P.BIUTHBOFY ) TL—-T 3250
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F—FERBZOMMIETIVTIRAI Py FRALE
DETHWAEEPCREXEKRT 5,

6. H—MHER

GA21LB X U'GA2IHD ZNZHITH L 60K DG IT
HO10% 1ML T 26R0/MITRE TR L T H—HH
BRBEER L EAFTREPL2gN Y ET IV
EEFEESRLUIASSHARE NNV F 7y 7 BB OmaxiE %
AW UDNAR I L7 BE A% L IMEDNAZ EE
PCREIIBITADNARKHEHEE L. 5T %47 o 7z.CaM.
MONS8103 X UGA21 EEFENIFET AV . E 7 2H D&Y
B LBEIEETTI 2 & TCaM.MONS10%: & UIIGA21{R A
FERLEEONABARRIUY v VERB. —REED
SEOHTC & Y BB L7,

7. BEEHR

SEREANICGA2ILS & UGA2IHDO &A1 EE 64
H52g? by ET I VEEEFESIL  ELFEF0628001
2221 2B I WOmniFE I HEVDNAYHE L. 28
PCRIEIZ & A 9HT %474, CaM.MON8107%2 5 FIZGA21IR A
E2EB L E o  LRERBRICHV DT %
—20CCHFEIARBHEME LTHREL-MI > AHRRELS
BIIEBOFECTHNETV BAZZEL L B8
% TEL N EBAROZRZRIIOVT E TRRE LT
VW ESEASTET E NS A Il idSdent HREVHERER S L
H o 723541213 Aspin-Welch tBRZEIC & O B#AT L 720

8. BIEEICHIIEEBIF— 4

BERREE0628001 832 . B[R HEEFAGM by O
DT EWHEE LEBPCRICER EN TV 2 EBPCRE
D3 H MONSIOEEE L GA2IEEER TR FNIET S
GMF Y EOa L RFENAETEEWIIONT D0 FE
THr.,Zhbix L. CaMEEEIL BEREETEHCGM b
YEOIAVERD ) BCAQIRZFEE B TRTORKEIK
CaMEFIDNEAENTWAZ E DL . TR DR T X5
T BZODHFETH 5,

AT v SRBEROBE, S LREENTIR T
CaMEEBELCGA2IEEFEIZL YV GM v 20 a v OFEH
PRUCTHHTHIEMVREIN TN, F /2. CaMiB A
ROBEHIERTLIRERBMEL)ICIE.GMb YT 0
TOERLRZVEBATRKICEMT 5 BHA S . CaMBLT]
DA DR THEMONSIORES LB LN AELD
FEREPERENTVELROBY A7) —= v FHERIC
I NELSAASHEREIGM Y TRV RBKEERALE
WRBARERL DD, EDENFLSDEBZIZBEC
REREETELLT.ECGM MY B0 oV R EENE
BPCREICE VBT AGM b7 T a Y REBEHOEA
BERD . FNEDAEMEIZL > THREBEEEAGM b
FOaVDRABICOVTERMICHET 2 EFERERIC
BUFARBAF— A3 RO L S 2EAOERIZIZTH
BIEAVEIEE LR LT . RBAF -4 %2R
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(22 y—=v 7B LT, GA2IL%: 5 UZGA21HR
L3IENBETHEL.DNAYHB T 2 .M S hi380
DNASEHEICH L. CaM 72 & UNICGAI EREZ AW I-HER
PO FRFRELRSNOIBAFEOLEEL KDL, 2D
BEEGMPYER IV (RFEERFETIORAEI L% %
BZEERCEBL L . RREENEER B L LTH~Ie
HOBEDPLDNAZHIH L(AZ Y —= v FEER L Sbhd
TEOEOBA) . MON81I0% & NZGAIBEEF AW -R
BEFERT 45 BRI BITAGM by Y
BAZEIL. MONSI0% 5 ICGA2lIBARDSEMEET 5,
T ERBAF - LB 2 7 ARICHRE L

9. HERDEN

W—HOMER S N72GA21L%E & IZGA2IHD /NG
BIEEFTATARALRICEER BMEBBICHEMTL.
BFERIE-20CTRET 5 & 5 IR L7z BEA R,
HEEREA S UEREE.ELRE 06280015 1JHE LA
LB 27V AEEE 2 O FILREBEER2IIonT
DHREHETHE L EEREReF%E L2,

FEEHBE L LT .GMERBEEBRIIOVWTORERE
B OMEREBRED R B SITENREER BT ERRE
BLUEBES BELHOBE. SBESOA - - R
A L7-DNAREE. SBREFHEICHE L TAESITELLO
SRS ERHEOT y PRI BV BREEEIIDIoT
HEMRREIMTZAA L HER L ABEERIIOWTIE
H & NL7-DNADOWLIEE (230,260,280 %2 & TFI2320 nm) & I
B RETEEYBOTERINREBOBE JEMDNA
EFOHEEIY—8BLUEFNL 2 TICEH S N/-GM
P EO I VEAEERRETAIDL LA INLHES
EDVERIZ Y72 5 TidThompson b i & AHE!D % 5 U
Association of Official Analytical Chemists (AOAC) International
D=2 T MOFEE LI EFRRBROEBHEIL. PR
165E1526B 2 H2A288FT& L7z,

10. HEBEREOBRINE 5 NZEEH

B ENLRBERD S H.CaM.MON8103 X U"GA21
BAEZ LTI FNE OSEMIOW T HEHEF Y 7 b
% T 7 JUSE-QCAS(M B AL H B ET) & Bl Vv TRt T AL
BEITV. SRR Z-A I 7 OEH Xbar-REER DO
BT o7, 2B Z- A T7TOER BT EEEOTY
fE(Xbar) DFHFFEA L. - XbarDEEEFIIATY
+28.D.& L72(Z- 2 2 7 OHIHME2H L) BT O
WKOoWTIEHABOBED (BB L7 7. 3NERE,S
HE SRR AEOPICAEEI R OB S R EH
EFNTVLBE ERLBEENIMITA 2 2 57-0F
WCF—4 -7 ) == IR TW AT L3S D.OfEEY &
R IZRARICOWTIE D EOMEHAE S S B L7,

FEBATOREE EEBRYBIARARSEDLNL
BECR FOERICOVTERE L. ZOBICIT. oW E
K2 REEBICH T3 REESE L7
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m #&%

1. HEOH—%

GA2ILB L UGA2IHOB —HIZOWTHE T 5720, &
HAHI D E R /ST EE £ HEIC.CaM . MONS10B &
UGA2IEEEDIERE L AWV FRLEFN2E DR K L
EET o BT RBPLEORHEECETEE
NI BAEOFEHEEFHHEI BT 5 CaM . MONB107%
5CGA2IBAEZ U TDEY THE.GALZHEE
L7354 .CaMIE A5 11.58% . MONS10{E A2 11.67%.GA21
BAE 1.42%.GA21HE R & L72HE . CaMBAZE!
1.61% . MONS10{B A ZE 1 1.85% GA21{E A2 16.38%(Table 1)o
FEATTRELLELN/ZCaM . MONSIOB L UF
GAQLRAE 2TV v VERLAB. FhFLE—TRHRED

DAL DN LR T hof B L TLR
AZEOFH I EKEQP=0.05)% TE - 7=(Table 2),

2. BROREN

HERBEHL LTRELAHBICBVT.B2EL
—20CHEHTRELLBEOREBOREEIIOWTHS
L7 LB T TRET S EMCGERIRBREEEN E 4
1y AERE L - BEBRE TERIIL Sha T ees 213
£12CaM.MON810%: b FICGAQIEEEY BV THHT
Tol BEOHBICEONABARIIOVWTFRELTT
W ESEAFER SN B A3 Sudent REER SN
2o 7oA Il Id Aspin-Welch HREIC L D RT LR, ®
B EZBEOEV IS TEEKEp=005TOEELER
2% LNz d o 7= (Table 3)

Table 1 Results of Homogeneity Study
Run i Run2 Total
Method Sample Number of Amount R.S.D. Amount R.S.D. Amount RS.D.
measurements (%) (%) (%) (%) (%) (%)
GA21L 6 1.7240.17 10.0 1.43£0.09 6.0 1.58+0.20 12.7
caM GA21H 6 1.50%0.14 9.5 1.71£0.09 5.3 1.61+0.16 9.8
GA21L 6 1.58+0.14 10.5 1.76 £0.10 5.7 1.67+0.14 8.5
MONE10 GA21H 6 1.71£0.09 5.0 1.99%£0.20 10.2 1.85+0.21 11.0
GA21 GA21L 6 1.35+0.10 1.8 1.42+0.38 20.6 1422021 14.6
i GA21H 6 6.68+0.20 3.0 6.08+0.17 2.8 6.38 £0.35 5.5
Data represent means * S.D.
Table 2 Results of One-way Analysis of Variance on Homogeneity Study
Method Samples Source of variation df f;l;:rz SI:I;?:G F Cmu(::lzgz'aé;. of F
Between samples 5 0.007 0.0014
GAZIL Analytical 6 0.026 0.0043 03322 43874
caM GAZIH Between samples 5 0.005 0.0010 0.3469 43874
Analytical 6 0.017 0.0029
GA2IL Between samples 5 0.004 0.0009 0.4614 43874
Analytical 6 0.011 0.0018
MON810 GA21H Between samples 5 0.008 0.0016 0.5499 43874
Analytical 6 0.018 0.0029
Between samples 5 0.024 0.0047
GA21 GA21L Analytical 6 0.014 0.0023 20464 4.3874
GA2IH Between samples 5 0.001 0.0001 0.1173 43874
Analytical 6 0.007 0.0011
Table 3 Results of Stability Study
Amount (%) Critical value of F Student Aspin- Critical value of t
Method Samples Before After F (p=0.05) t Welch t (95% confidence level)
GA21L 1.914£0.22 1.96+0.23 1.145 5.050 0.386 2.228
caM GA21H 1.9040.09 1.88£0.15 2.867 5.050 0.355 2228
MONS10 GA21L 1.70%£0.19 1.78%£0.15 1.687 5.050 0.791 2.228
GA21H 1.840.12 1.74£0.05 5.706 5.050 1.922 2.365
GA21 GA21L 1.48£0.11 1.38+£0.18 2.883 5.050 1.262 2.228
GA21H 7.14£0.37 7.39+0.23 2.52 5.050 1.381 2.228

Data represent means * S.D. (n=6)
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3. LRERERIER DR
(1) DNA$

DNAMHEDEWIZ L ADNAE BB L Eh 65013
50X IZ DV THRET 5728 GA2IHA 5 S BLL 72938 4k12
DWT BB 5 HE & N BEE % &5 L 72(Table
4),DNATHHE & L TE&338B P28 il ) A 7 IVES
4 7% v b EminE) E SEESCTABELHAL TS,
AR EE0628001 B ISR E N TV B3EODNATEED )
LI AR-AVI VA TRy VEFRE LR
#o7 DNAREB I UFDIEL DX 2 BIT LR,
CTABEZHA L7-58E 05 b #BHEsB X U%0:.FHEx
BHE L7038 TODNANEDOFH £5.D.(2.62£0.59
NS R ICDNAREN RKE W EAFAL P L
oW REEEYEE L RERESESTERIFL
vy a—VERVIRERERIR S, M008B
WTIFREYF 4 XIS EFERT 5 2 & AESTED
LORBEIHEREN  FALHERFEICERTAHERTH

BEEZ NI E 72 miniiE R ER L 722886 TODNAIX
BEOFHESD.IL2285£7.71 pgTh Y FHKISEIThhb
NATER L - EFERBRETOIC BN TES N/-DNAED
FHESD. (1965611 o) EFMBETH L LEZ LNz,
E LI EH TODNANEDITL D EIZDWT L b Bk
27428 % HRICHEEERERSDHIIDWTEITL
TR EVBBETOIES 0 EOFHERMB I HE S h:
B 23T AR.S.D.OFHENH514.66%TdH o 7= DIxt L 1%
B 11BLUTI9TOISLD &M, FhFh62.39.25.50,
4894% L KRERELRR L7,

(2) 35 S W B AEOHKETEF
@1 F—g- v~z
ERETERINABAZZHR . £2BHErOHES
NRAEOFEHLISD.2EEL L TF—%-0 ) -2V
TETFoERBRENBPOBEIN-EEAEITLES
BBEZAZEFEL DI 272, 200 BB BAEC

Table 4 Quality and yield of DNA extracted using two DNA extraction methods

Ratio
Method Laboratory DNA (g g) R.S.D. (%) 260nT280mm S6Omm/a30mm
Silica-gel membrane 1 26.191+16.34 62.39 1.800.01 2.65+1.20
2 27.194:1.38 5.08 1.82+0.02 1.91:0.06
3 18.51+£3.74 20.21 1.87+0.02 1.77%+0.08
4 23.2631.36 5.85 1.68+0.04 2.08+0.25
6 23.96+1.74 7.26 1.67+0.10 2.05%0.17
7 1493:+0.73 4.89 1.74+0.13 2.14+0.07
8 2322:£345 14.86 1.69+0.17 2.32+0.68
9 15.54:+0.61 393 1.74+0.02 1.934+0.05
10 20.08+3.81 18.97 1.80£0.02 2.08+0.08
12 17.38%£2.70 15.54 1.68+0.03 1.78£0.18
13 23.38+1.48 6.33 1.74+0.02 2274021
14 1937132 6.81 1.79+0.04 2.22+0.08
16 18.44+0.97 5.26 1.7410.02 1.934+0.06
17 16.94+3.41 20.13 2.05+0.28 2.39+0.35
19 25.03+12.25 48.94 1.85£0.04 1.69+0.18
20 23.01+1.28 5.56 1.77£0.02 2.12+0.06
21 24.08%2.30 9.55 1.87+0.01 2.40£0.09
22 27.77%2.84 10.23 1.80+£0.09 1.45%0.36
23 23.90+0.57 2.38 1.86+0.01 2.20%0.12
24 4378 +8.20 18.73 1.81+0.03 1.95+0.13
25 15.76+3.33 21.13 1.9040.12 1.89+£0.98
26 22.19+3.63 16.36 1.80:0.00 2.28+0.06
27 31.84%591 18.56 1.810.02 2.67+£0.42
28 24,68 +2.01 8.14 1.78:0.04 2.10+0.13
29 13.18+2.61 19.80 1.76+0.02 1.93+0.03
31 29.19+2.84 9.73 1.88+0.04 2.3030.13
32 28.17+2.78 9.87 1.754+0.02 1.97£0.05
33 18.84+4.64 24.63 1.80+0.09 2.09+0.37
CTAB 5 217.62£18.02 8.28 1.88+0.01 2.13+0.10
11 3.02+0.77 25.50 1.58+0.10 2224242
15 2.21%031 14.03 1.62+0.04 1.38£0.08
18 2.63+£0.28 10.65 1.86+0.13 1.91+£0.70
30 17.62+0.76 4.31 1.754:0.02 1.03+0.01

Data represent means +S.D. (The data obtained from nine test portions for GA21H were caluculated.)
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DWTORITEINE L BED O328H» 0 BRE SR
ABIZDOWTHEEN T o o b BUEESALIRER N
TRAEFERLETH - DERE LTRBAE
BEHFEORAIHL M o0/ 20D JaHESN
THEETELVWERAEICHEVWERTER LZE 2 5,
GA2ILR W8 E LAY ) —= v FHERGA2ILA 7 1) —
=V FEEICBIT 5 CaMB L UGA2HEAEDFEH +SD.
. ENFNL6420098 & UF1.1120.10%. GA2IHE 3 &
L7zAZ ) —= v FHE(GA2IHA 7 ) — =V FREOICH
1TA5CaM B & UGA2LEAZEDFH S DA, FNZFN1.65
+0.388 L U'5.42£045% . GA2IHE & L L REEEY
EERB(GA2IHRHERRE)ICB T AMONS10B & OF
GA2UIBR AEOFH £S DAL FREFN13610.11B8 X U5.70
+038%TH o7 CNOLFEHE SNI-RAF L MBI 6
HEINCRARE 2 HbE £338HE LUKLED
TV BRI E.Z-A 37 OB Xbar-REEEDOVER %
FolBB BHESIORESN-RARCHESE LD
BEIIEBED NG Pol LB L F— 7 OB HWIZET
B E LT A O HRE S I-GWER LB RS
RETRZWEQOHBAG UTICEREE L TURTHERL
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Fig. 1. Z-score, Xbar and R chart for CaM amount in three test
portions of GA21L samples measured as screening trial

Individual data are represented as a circle (in Xbar chart and Z-score;
O) or a cross (in R chart; X). The mean (central limit) of each value is
illustrated as bold horizontal lines. Upper and lower control limits are
represented as mean2 S.D. The data, which are over the upper or lower
control limit, is represented as a square ().

* indicates the laboratories in which CTAB method was used to extract
DNAs.

Abbreviations; UCL: Upper control limit, CL: Central limit (Mean), LCL:
Lewer control limit, ML: Median
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Fig. 2. Z-score, Xbar and R chart for GA21 amount in three
test portions of GA21L samples measured as screening
trial

Individual data are represented as a circle (in Xbar chart and Z-score;

) or a cross (in R chart; X). The mean (central limit) of each value is

illustrated as bold horizontal lines. Upper and lower control limits are

represented as meant2 S.D. The data, which are over the upper or lower
contro] limit, is represented as a square ({J).

* indicates the laboratories in which CTAB method was used to extract

DNAs.

Abbreviations; See the footnote of Fig. 1
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Fig. 3. Z-score, Xbar and R chart for total GM maize amount in
three test portions of GA21L samples measured as
screening trial

Individual data are represented as a circle (in Xbar chart and Z-score;

Q) ora cross (in R chart; X). The mean (central limit) of each value is

illustrated as bold horizontal lines. Upper and lower contro] limits are

represented as mean:2 S.D. The data, which are over the upper or lower
control limit, is represented as a square ((]).

* indicates the laboratories in which CTAB method was used to extract

DNAs.

Abbreviations; See the footnote of Fig. 1
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Fig. 4. Z-score, Xbar and R chart for CaM amount in three test
portions of GA21H samples measured as screening trial

Individual data are represented as a circle (in Xbar chart and Z-score;
(O) or a cross (in R chart; X). The mean (central limit) of each value is
illustrated as bold horizontal lines. Upper and lower control limits are
represented as mean =2 S.D. The data, which are over the upper or lower
control limit, is represented as a square @.

# indicates the laboratories in which CTAB method was used to extract
DNAs.

Abbreviations; See the footnote of Fig. 1
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Fig. 5. Z-score, Xbar and R chart for GA21 amount in three
test portions of GA21H samples measured as screening
trial

Individual data are represented as a circle (in Xbar chart and Z-score;

Q) or a cross (in R chart; X). The mean (central limit) of each value is

illustrated as bold horizontal lines. Upper and lower control limits are

represented as mean=2 S.D. The data, which are over the upper or lower
control limit, is represented as a square ([).

* indicates the laboratories in which CTAB method was used to extract

DNAs.

Abbreviations; See the footnote of Fig. 1
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Fig. 6. Z-score, Xbar and R chart for total GM maize amount in
three test portions of GA21H samples measured as
screening trial

Individual data are represented as a circle (in Xbar chart and Z-score;
Q) or a cross (in R chart; X). The mean (central limit) of each value is
illustrated as bold horizontal lines. Upper and lower control limits are
represented as mean=2 S.D. The data, which are over the upper or lower
control limit, is represented as a square ((]).

# indicates the laboratories in which CTAB method was used to extract
DNAs.

Abbreviations; See the footnote of Fig. 1
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Fig. 7. Z-score, Xbar and R chart for MONS810 amount in nine
test portions of GA21H samples measured as line spe-
cific quantification trial

Individual data are represented as a circle (in Xbar chart and Z-score;
() ora cross (in R chart; X). The mean (central limit) of each value is
illustrated as bold horizontal lines. Upper and lower control limits are
represented as mean+2 S.D. The data, which are over the upper or lower
control limit, is represented as a square ({J).

*# indicates the laboratories in which CTAB method was used to extract
DNAs. Abbreviations; See the footnote of Fig. 1
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Fig. 8. Z-score, Xbar and R chart for GA21 amount in nine test
portions of GA21H samples measured as line specific
quantification trial

Individual data are represented as a circle (in Xbar chart and Z-score;
Oy or a cross (in R chart; X). The mean (central limit) of each value is
illustrated as bold horizontal lines. Upper and lower control limits are
represented as mean®2 S.D. The data, which are over the upper or lower
control limit, is represented as a square ([ ]).

* indicates the laboratories in which CTAB method was used to extract
DNAs.

Abbreviations; See the footnote of Fig. 1
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Fig. 9. Z-score, Xbar and R chart for total GM maize amount in
nine test portions of GA21H samples measured as line
specific quantification trial

Individual data are represented as a circle (in Xbar chart and Z-score;
O) or a cross (in R chart; X). The mean (central limit) of each value is
illustrated as bold horizontal lines. Upper and lower control limits are
represented as mean£2 S.D. The data, which are over the upper or lower
control limit, is represented as a square ((J).

* indicates the laboratories in which CTAB method was used to extract
DNAs.

Abbreviations; See the footnote of Fig. 1
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Fig. 10. S5IIb-measured values obtained from nine test portions,
which were derived from GA21 H samples
* indicates the laboratories in which CTAB method was used to extract

DNAs.
Data represent means = S.D. (n=9)
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