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Table 1. Fesalis of Confirmative Tesr with GUS Ageay

Numnbar of

Number of embryos

Sampla Sample No ermbryos tested that furned blue GliSexpeession (917 Trecigion
Plor-GM papavs Ni 2 4 H
™2 jz 4 &
N3 iz it 2
N4 2 i & -
5 14 i a -
N& 12 {} {1 -~
N7 12 a o -
NB (2 03 {t
NG 12 9 3 -
Hig iz ¥ T -
MYl i& 4 i -
Average 12 {1 ]
GV papava Gl 12 i 917 A
G2 12 1.0 833 k4
53 5 Gy TR #
34 ] 8.4 7HL +
GE 12 0.0 RE3 +
GE 12 6.0 504 “+
7 12 4.0 780 +
G& 12 9.0 750 ¥
GB 12 8.0 8.0 +
G140 1z 5.0 417 k4
Gl 34 8.4 754 +
Average 1 8y Tar

o positive, —r negative

¥ The percentage of srnleyos expreming GUS (GUSeapression) was cateulated using the following formuls

GUS-eroression (Bisinumber of em

Lryos that turned Bue/18

(B ki
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Table 2. Results of Confirmetive Test with Quslitative PUR Method
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identifention Oald 35, GUS »¥ G732 0/22 22422 4722

* Number positive/Humber of sample
POR was perdoymed with three primer pairs desceibed aboys

Tahle & Resubts of Slaldlity Test with GUS Asuay
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Presereapion perid davd g 3 ] I8 ) 4 4 it
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Number of cbryos that tered Slus jt] ] e Y 14 10 a g
GUS-expression (%) o 4 0 0 917 B33 887 758
Decrgion - - - + + - +
7 posities, - negative
Bewd Tor tesls was stored 21 4%
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Table 7. Resulis of Laoratory-performance Study with GUS Agzay
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Laboratory-performance Study of the Quantitative Detection Method
for Genetically Modified Sovbeans (Roundup Ready Sovbeans 40-3-2)

Kikuko Kasama®t, Takahivo WaTtanase®, Hiroyuki Kioenr®, Tatsuys Suzorr®,
Shoko TogsHITa™, Kozue Sarata™, Akihiko Marsuxr®4, Akihiro Hino®,
Hiroshi Axivasta®™? and Tamio Marrang®?

(*Hatano Research Institute, Food and Drug Safety Centers 728-8, Qchial, Hadano, Kanagawa
2678623, Japan; ®¥*National Institute of Health Sciences: 1-18~1, Kamiyoga, Sstagava-ky, Tokyo
158-8501, Japan: ®National Food Research Institute: 2-1~12, Kannondai, Tsukuba, Ibaraki
3058642, Japan; *Present Address; Institute of Food Hygiene, Japan Food Hyglene Association:
2«5-47, Tadao, Machidashi, Tokyo 194-0035, Japan: *thre.smndiﬁg author)

To investigate mportant factors affecting the analytical results, 8 lahoratory performance
study was attempied for the Japanese official methods to detect genetically modified (GM
gsoybeans (48-3-2) Test samples containing 0, 1 and 6% GM sova powder in non-GM sova powder
was prepared. A set of 3 test samples was sent to the participating laboratories along with the
protocol. The dats were colleciad from all laboratoriss and statistically analveed. In the real-time
PCR detection method, the aversge values of the GM 1% and 5% samples were both much lower
than the spiked value because the laboratories using a silica-membrans DNA extraction method
undevestimated the GM value. On the other hand, the laboratories using other extraction maethods,
such as the CTAB method oblained values close to the spiked value These results suggest that use
of the silica-membrane DNA extirsction method may result in underestimation of the OM content
in the real-time PCR method in the ELISA method, the average value of B% spiked samples
appears to be slightly higher than the fortified value. But, overall, It was considered that reported
values were close to the spiked level.

{Received June 24, 2008
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5% non-GM & XEPE OMBETEIEEL L LA, d
GM ¥4 B & T non-GM ¥ BV B NEN 1 109,
S%HB@ngfﬁvyy9&@%r¢;%&bk,;
NEED TR REAR S5V, BURPTRS
@éﬁ%%%S@%%@La.ﬁ%wﬁ%ﬁ%%&wﬁ
WA ZMI00 CHERBL, ThEh 1%E LU 8%
e E L,

2. BIBMICE T BN

wETERRoSES LUBTHAREREE Y
ETFA R 0%, 1%BEUsKEBErhThER
POR A 1240 6.5 g, ELISA b0 1059 20 g ol
LTHEL, R4E 7200008 L AN En
AR ERFesAEA L AOoRE A, BWEH

Ba iU BsgBr \BoBEges, T5X8%
OBIB00) B! RBEL v s P AR I8 DNAHIE
BEBAIQOEISLHTLEvaa wh%f?? L.
Bl BERYsS il brdsL, BERR
~2OCTERAET &L IR L 2

8 B—HRER L UPREREE

1y R

- ERSR A SRR L SR
AFRSEBESHET2VY, ERPCRER x ¥ ELISA

ETRBLL S8BRPCRELODGLEBASWEN
T, BLISA iiEBwcRIEL 72,
EEUER AT 8 5 RRR AR

BRbEEEHOERBL ORI v AR ¥~
sENGIEHEEC, E8Ea=4 0y 7Y v 5T
W, SEE PCR 7E, ELISA Bailides lv r Bl @it
BBEOESCEL TR LA ul, BERROEE
B—-200CTHREL L

(2} DNA i

DNATHH 2 DNeasy Plant Mini 4 » b ()47 &
VY BEAL, YUBARESA TRy B L
. Lib, TAERESIS001 B 2202 vy 54w
Bha74y rBEOERLE 7T, Qlashredder spin
colunmn 2 SOBRMBIC APSESBE - 2 2/ ~ W BEL
ME 5 &S, pEoiiBsrdBs anto &

ML, Cohh, BNERNTOLESKEEL TR
BLx dabis, PPOBARETIERLELNS

% SEMEORBELERT LD, APIEhECR
ML 10mL 46 20 mLic L, #hE8y, APLEE
BOERBT 38 mL S 88 mL nWHEL £, £
DNABRMEROBELYE (T 4%, TEREROER
B 108l & 50pL BEBL 1. 20BN
B -TEBLE

3 EEPCR

R PCR &, 8 PCRERE K ABI PRISM 7700,
B POCR 8 1T TagMan Universal POR Master Mix
BLE7 754 044 27 60, ¥4 2HEE
DNA Let# U TR P LA F Fh e b, CMY AL 2
(RRS) ZHEMDNARRS 4 R o 1 d % Py
GM ¥4 X (RRS) 75X 3 Fow b-ColBI/TE~ (kL E
B =y P — ) BB L, TREEE 0618001 %)
812 EEPCR ?ﬁ%@fﬁkiﬂiﬂ’r%}ﬁihf‘

4y BLISA ¥

BLISA B2 COMQ) #4 X& o b BEU GMOY ¥
4 X%y P BEESHESEY &R GLEr vy
o2 H)), BAEMNEL I 29T b b Y~
Emax (HAS &2 %790 208 28, &
FEEE 0618001 8] 311 ELISA Mo~ TEIE L
7.

4. SinEEBITaHE

LB rToARBEETTERoRERE L, B8
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E L0 eH2a B 5725

(1) EERPCRE

BEHEMEGE, TERRE 0618001 B 512 B PCR
O, 0%, 1%, %EEOEhEFNHL DNA %
CTABIR, v h Ay 4 5% o bk v h~te2

WP w4 TR FEOBTRAERNT SEFT TR
L, ABI PRISM 5700, ABI PRISM 7700, ABI PRISM
7900, ABI PRISM 7000 (B L7754 ¥4 4 VR F
A R, LigMOyeler System (R a« ¥4 ¥4 X
Foaow 2 AU oI ReAEREL TEEMBRA S 1
FOBABERNELL, U, ¥y ARSI TR b
T LB DNA fittiic v, 8 -Eill e & URE
HHEBO DNA MO TOE LM L v a P bk
BEEEA L, Chiiofo TEBT AL L
2y ELISA

Hfinigadis, TR 0618001 831 ELIBA
DL, 0%, 19, AuEEE (MO FAXE s b

@ Soya Assay Bl rnwns Ryt Las
LFCREVOEFRL o - L, BTN
A ¥ A XOBARRME LR,
s SEBETRRRONH
HEBOPEHR QR v 2 -
SRS S S ER s NN ER %"’x‘i?’:@f
HE ELISABDSHAF NI SO T E &8, BNy v
b7 JUSE-QUAS (I BUEB S M
CEHEMIRE AT O, SHENEB L e o TOEME
ffoft, BB, 220 70fbBes 0T HEHE
tassigned value) O L L TITEY (B FHE
(Xbar) O 2EBL, £ Xbar 0T HBER BT
BWa2 8D &L 230y OB RHDY, e
ORI DO T RMOEE L - 1,

5 %
I, - AR
m‘fﬁ PCR &1 0 5 M-SR 2 0EE 6 hiz o LT
RENZ2EOF12BIRGE LR 4. TOBE Table
PEALTESE BB TROIRLEETHEBL ¥4
L s nd, B-UnEand, 25, %S
BB OREEL e I 1 BEBRE ¥ RERR L
ERRNHEET-NER TR FREIEERE (b=

Tabie 2.

008 £ T, B8 Eank, BELIBABL X 28
~HHRBRAEBEEB LU EhER L EOSE%
T b, SOEE Table LIAL L 51 0%EE L
TR OGMINEALIT o6 -/ £ 8, 198 L0 5%
OHHERERE S NN 5.A8Y, 155% 05 ).
me@@ﬁ fazfu ﬁ@@ﬁ%hj%%%é
. R
%% 5& Table

gﬁ?ﬂm@ m“;%@&ﬁ 'Mf;
2RFLL ONEH TR L URBR TR

2(}“5.. f?’j’ -4 3"»._.

FTHLERPCRETHEAETHRA Y ZuBlisn
T, ELISA BTHMBBREUT 6 » 2, BEBRORE
FOPEE 100 & LR B TROMMEIIER PCR
el 1358 (%R, 1191 (6%ED, ELISA &7

1129 (1%ED, 1089 (6% EED », FEPCRE
BLUELIBA & EBR THONERY IS ORT

EE P,

28, Y-EREs L UETERNBEENE L URTS
LR AHBPCRFL S SBBE BT 0675, 0.53%,
0728 (5L k1% s e, 3879, 820%, a81% U b
B PO PR ERBALL T » 1 —?‘f
ELISA i & 2B VPR b BER G & 3
AV ESMENUTES 1 iR

2. ABEETERR

{1 FEPCR &

Tahle 3 8IS DNA 1B, £ 208 280 nm/280
nm, 260 nem/2830 nm DS DNA Wb E
EHTRLE. DNABHE, 9 aXABr 7% 5 b
AR GRBME 18, CTABER S, v h~—x 1
Dy FE e bERITEA DNANEICEEL T
No. 31 OB, GERCML TE No 1208B8%E

Fable 1. Resubls of Homogeneity Stuly Conducted by

Cuantitative PCR and BLISA

Quantitative POR in=13; ELISA a=8}

Bample  Copcentration Cancentration  RSD

(93 F‘ (%) 1963
4% it {1149
194 GRTEGAS 1.0082 05981008 5438
5% ABTHLEE 24795 BBATOA4 752

B Critical value of £ {p=008Y 4387
B Minimum detection Bmit 0.14

Results of Stabifity 8tudy Condueted by Quantitative PCR and BLISA

) Quantitative PCR ELISA
Samnle Number of ot - et ;
WAl e rrigla efore After . i efare After et
(%) v Relative value ) o Rulstive vaiue
012 % 3 O = ¢.14% <{14Y
18 4 4535005 IRV ESIRY 1358 102010 1145007 £12%
F3 4 3R0E0.27 812026 119.1 BILG10 BREEG23 1089

8 Mindmam detection Hmit 6.14
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Table 8. Yield and Quality of DNA Extracusd from Samples

Laboratory

Method

DA
{ug)

Batio

260 am /280 ran

B0 sm 230 v

s ;
2 TR S R D e

£2
ta
17
18

P O B T i e i

2ABTG84
B7841.74
4661104
4B 1063
THIL LUK
8204243
a82%1.12
945+ 837
1304t 889
2374080
4312075
JEHGE 116

17545006
1812008
174018
1B O0H
18T 2011
TARENR
136408
1852008
BT E 048
LiBEG0
1134004
1 ARL0.08

182007
o data
2RERGH9

LESF088
2014011

21 337+198 LRE 008 LHOE04%
24 46420868 190003 2ETEGL4
26 A BAZZ R0 LRI E003 1484024
27 A SE4E 106 1785006 $41£058
2% A LHRE0.69 1R3E003 S E030
30 A b e A 11 374 FIATa04 na daty

18 8 5084120 BITH 022 ARG
28 B TRTEL3S 1IGER0.067 G75:00.16
31 B 831754985 1R 0.01 ni data

[

467518140

8GO0

0835013

€ Bilica based regin type kiL

B, SEBEOMBEOBICREBC R LBREVLLBDLR
F2. e 31 0BMBvL, DNA#HoBRESEEOTH
PR P A B TR L ks, OEML Y DNA
BN e A BEs R, 7 No 12 DIBMTR,
YRR TRy rEEOBROBIB T s T YA
T b e AERERRTT S 85, P DRI TORV T L
BB L, $ 7% 260 om /280 nim DR LS
O BBYE i o R St

Table 4 2588 POR BOAMBE G B AR .
tds, O%EAE o S O NE M o B, 1 BE R
TAT %0 e e, BN RITb Ak e
LB O 5 D R 6D, 1 196348}
0666 = 0178, BRI T I R 0671 T H
Kbar 2 FEBERMB LA i s, swslE
&b F R R, RAVEIBR AL MY 1%
Flr 2, suEECIBME e UL, %K
T Xbar 5 hEVEBIE R AL b 2 880 Xbar RERT
IB215 6640 & LABSERIERB AU ELISA K X
SR RCETE - C oG DNA ik
CTABHBLU VI AN=2 0P w4y pEEEH
WTRY, BECRLALIRIALOMEEEEE L
L U BF RS TR PEBEEEGEBESLB Y
BREAFRTLOLEL SRk, OB DNA R v
HHWEBE AT e IR BEE F nBR ok
SEVEBMOSY TEERIMHLTE I L 2 ELE.

FOEER, WA AEE A TA e FEBES BV REIEG
HMoibh BN AR LAD & 15T 0.669:%
0.157, BB R 3.533:£0386 TH A, F7, Xbard
AR R A R 1R e LB, R i
IRRETEA ML 1900 v 2 108, 5% Hptv 1 il
ot ~F, YIESAEEA LA o b BRI TNA
HiEEE Ry 4 BN OBERELED. i 1% T 0865
E0166, SUEH T ATIB079) Th s foh, Pl
BB T e s 22

2} ELISA B

Table 5 i ELISA B4R L v 17 BBoAEREY
BEREFRLE b XEEOBEEE, 288 s
Fo b ORERRIUT TS » B R G i
fo. BLBABR IS INBEH LU %o
SDBENFN 105850136, 5658 21083 T& » 1.
Fr, 1%EET Xbar 2 L EEBEBRSH 2 LB
WS, s%RM TR HEEBRRANA nBEa 1 s -
#z.

% &

1. B-{ERELUREEEY

e8I R AEEEEEHITER PCRETE LY
~HERER T, BEFR B HEE s i BELISA
Bl zg-EEBRE-REEC I IBRSTERZVLE
i, RSDBEEL GMO) ¥4 X%y O v~ FiNE
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Table 4. me% 15 of Laboratorg-perforesance Study for Quantitative POR

DNA Test sample (GMO content, %)
Laboratory extraction 1% 5%
method? 0% ; -
’ Xbar R’ wSeoret  z8cora® Xhar R #5eorstt 2.8core®
i A O 3RB7G {L.269 (.984 13458 3.753 0861 = 0% 0570
3 A a .774 0.252 444 G732 4,140 0838 Q567 1572
8 A {3 0.7684 0.150 BABR O.866 4080 1.535 G478 1418
6 A 4] 96048 {1504 - 514 - {3,374 3718 1420 w43 1} DARG
% A 0 1.404 B340 -~ 1183 -} 046 3718 0915 ~ G 0/G 0486
G A ] 1.087 [eheddt 2229 2721 3.083 0224 0.454 1167
14 A ] 3599 3.105 - QL857 —{1. 854 3.163 0.338 - {1,858 {3, 98%
1i A i J.484 0.180 1.214 ~ 1414 3.138 0.662 -~ (1,425 w28
12 A b 0562 185 ~.768 —{618 3.093 0847 -~ (LYB2 -1, 139
16 A ¢ 0.724 G607 .156 0412 2507 (.663 ~1.268 «1.822
17 A [ 0.760 G082 0.362 0641 4728 0.387 - £ 0154 0.491
18 A i} 1,484 0102 1214 ~1.114 1617 1.180 3218 0,217
19 B 0 G708 0,045 0.068 3,914 0119 GE86
20 £ i) 1464 6117 1.631 844 0.380 25411
ay A 3 OHETS D073 ~ (1RG4 ~{3 B4R 3087 i.113 - 1476 -} ERE
ag B 1 4736 4871 04.229 4334 1635 {LBE7
24 A 2 8424 (.485 - {4415 0.224 3883 0.379 4184 4.806
28 A trace 1.58% (.43 —.784 —~{LESE 3087 4082 - 1.048 R Bk
727 A B 0738 $.289 g.221 {484 3652 $.634 —§.15% (4,300
8 A 4] G583 4.139 = {5848 = {} 485 3411 2,194 ~$EE8 {3,316
30 A 4] 0,548 1.431 {1848 = {3707 3.528 1.056 0,844 w1 (H 2
31 B 4] 1080 0072 2020 5218 .624 2168
fn 22 22 22 22 22
L 0,606 0208 2759 (.928
s "
S oan
UL 1.045 D537 {537 2389
101 0.346 2417
n 18 i3 18 18
[ 5 0658 0.227 3534 1.036
C s 5.0 4.157 (386
Statisties” oy 0.239 0.109
UCL 0973 0.584 4.308 2687
L 0345 2,761

a: Number of laboratories, CL: Central limit (Msan, UCL: Upper control Hmit, LOL: Law&r control Hmis

% The statistics are based on all the data.

2, 'I he statistics are based on the data obtained using sillea-gel membrane typs

kits for DRA exiraction.

© DNA extraction method, A Silica-ge! membrane ype kit, B CTAB method, ; Sitica-based resin type kit

LTI L L B-UERBO RSD I 1%E
B B08%. 3REE QuERBTREO LS, BRE
HEE 05%EHEY KBRS, wFRb GMOY ¥4 X
Aoy PIVRIREAEY O 12K EBE BT A Y L - AN
D RSD 89% & T T 0, B-smEahh
L 2B

EHPCR S £ 0 BLISA Bic & 28R EROEBR
%%me&§%$ﬂqu&LT&&%@T%mm%
i, B PCRETH 1368 (IHEED, 119 (5%
#3, L@A TR 129 (I%EED, 1089 GuEED
L, BEPCREBLUBLISAEL LEBR THORY
%é%th%ﬁ@$ s o fn, BRI

*1 Gtrategic Diagnostics Inc: Food Tugredieni Testing
Soya Kit User's Guide, Rev. 111794, Ver, 2.0

BEEOERGS T <, MRS Y V- HEE
%, BHEBYL YOEELSATVEEEL LN, B
BOL BTSN SR i, ERUBRO
BRI 2 S 2 B TR D o fe. TEHEEID T
REBINGOBRSNGE L L, 27y vy 0K
# T ORERE TR DSBS E L LD LB
FRS 5o

2. BEPCRE

SN~ OB TR ¥ JAERETEER O
BHELET - T~ SHBA R LS (4R
0818001 %1 2212 v AXUEL A F ¥ P EEOTI
Pl CHEAEE B D B 5 &, Bfokdi o BEs
U, BEOMMBE e sy o 208 LE. OO
o8 DNA S~ L o sB s & odrilk
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Table 5. Results of Laboratory-performance Study for ELISA

1% 5%
Laboratory 0%
Kbar R zBeore Xbar R &Score
} ND 1047 0218 —{.08C B.60T 0.880 - 0,050
2 NI 1.123 0.044 0.480 5280 0.330 = (1,078
4 ND 1.243 0.28G 1.736 8.600 0400 0912
8 ND (.849 0.189 - {184 5.343 1.800 - {305
¥ ND 1,088 0.128 0,065 BO2T 0.710 0.260
13 ND 0.883 gl - 1.284 5563 0.580 —0.002
14 ND 1.349 0.183 2,148 7817 0.220 1.896
18 ND 0.999 0138 —0.430 74040 0.520 1.338
17 ND 0.887 0.094 - 0.519 5670 0.240 94011
23 ND 1.163 0.196 Q777 3.823 4,780 — 1377
25 ND 829 0.229 - 1681 3.820 0.640 -~ 1. 780
29 ND 1.504 0.070 (1.345 5,423 570 —(3.228
30 ND (.088 (.084 ~Q.511 40490 1070 —-1.51¢%
32 ND 1.110G 0.022 0.384 5.400 Q.730 0.718
33 ND 0,968 0074 ~Q.656 5.8483 2.360 $.227
34 ND 1.040 9.348 ~(.129 6.269 06590 0.583
35 ND 1128 (128 0.519 5537 0.870 -0,118
n 17 17 17 17 17
ClL. 1.058 0.149 5688 1.0385
s3I, 0.136 1.033
CV. 0.129 0.183
UCL 1.830 0.884 7724 2.666
LCL 0.786 3592
Abbreviations: Ses the footnotes of Table 4
Fable 6, Comparison of Quantitative PCR Results between DINA Extraction Methods
19 Sample 5% Sampie
- . Number of )
Exiraction method irials Concentration Recovery Concentration Recavery
(%) (%4 {%a) {55}
Silica-gel membrane 5 0.7240.12 72.0 3.81+0.26 762
type kit
CTAB mathad 3 O.8610.08 86.0 4.74:£053 94.8

W1 EE GIESAHOED 2Rk, SS0BHA
TOREOBI AL FRTERT A L L.
Y A NIES A PR P ECERESBORETEY
e S FRE LCu, AT L 57 ot BRI OREY
EFF ol V4 X BNBERELERRATE L5,
DNA il BT 2 % o SHoaROoRVICL Y, &
SRRSO BESER T & i b L HEL S0
fo. ol B LA B LS A TRy B L DR
WL DNA #HOTERPCR 2 EET 3 &, BOER
this & 7 ELISA B0 RS < 75 5 B P8R
adtn, A, BEEOTERRERT- i, fholdd
kO Fo s YRATL s CTERETE U p ok, BE
WEg 2 FE (F- 7 BIRB OB o Eilikw,
BRI THE LYY AT RS 1 7%y MEER
A CTAB I X b DNA ZHE L, FEPCREIC LS
B SR L ok, ML W By 1 Ty
F AR OB, BB PCR RS CTAB

Rl e TiE 4 0 B S L NIBE L £ (Table 6).
Thompson S0 7 0 b o - L (R £ 0 BES
VAR B O & OME S G, SRR IR i
SUTERY 2FEEES VS, chkBESnT, E
B PCR D524 DNARHERL L o KB U CEHin e
OB FOEBR YU NEYA TR FEEEE
VA HRBAO S DRI T Kbhar SEIHER AW £ 0L 1%
HEO 1 BMOATE-H. TOMEF- PERLEN
RREHEATEY 3WEDSH I BENEETHL- LT
A EEESEEERY O EHL bk, COR
PRb IAEEHTRPEEERE S B 1 B
Bt ChOZEB->LTRESELBCRNL
oA DNA Hi, FEPCR & BB RS &4,
HTEME o2 W BHEEETE o k2, BH 5%
HECTRSEORE A LS 1By, 20R
EF-— 2R IMEORSD A 72% Labo B <TH
LS R&Mpat., &OBBOMTDNA 260 nm/230
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nm CESEE LA e ~vha ( DNA DRRAA

T RS A SR, EBPCRTNTCOH
W BaU oy EolE T o B DRERAHELTY
L kint, mvdih- v yOUEEELER G,

DNA ik CTAB 288 L @Bl oWt 3@
Bt v BRI 2T b - 1o, 1% EH,
BUEE Y b MO P~ KRR L& @, 3
OFHOMEN GRAEELCEREV O &b s, |
e aBiRtwboEEL SNk,

VLo koS B PCR T2, DNA ARl
ﬁ%%ﬂ?w&%&ﬁﬁm%m@%ﬁ%§%%ﬁ§QWb
RTEkN, QB iy vliss 7%y v LD
DNA BT S EBORARL ) bTEME L5
P 3;; Lipkiah,

COBBAERL T2 rveun v RUYA LB
f’*mi’??l)f‘é?s 9%;%;@%6 PNEv i AS WEIA TRy
sEefe Trovo o v ABEEIE OBLERL,
¥4f@§&Aﬁ%%m@w¥%%w$§4?$vr&%

?*‘zii( }i}nw :{}ﬁ {?& i%:{g};alqg ﬁt&‘%{}%
}110%8{} \E{K #”@%@j%é‘ﬁ“ ] @%ﬁ ul\.
2004 %, Peano o4, 4WHO DNARIH+ » F k%

SEHA EESITE D OBEL, YAy AEsA T
oy M B S R N, il s R
DNASEAVLN ¢, # s DNABE CUl s h
FLEAS LAHL AL TVAY Coothsd,
TRENTOR VY NS VES AT Ry PEEY A ZOE
BT A LT WIS S

3, BELISA

BLISA B &0 C 1% RE O Xbar &5 LHEHER S
A L M s E ol S B A ED R
%Lk.a@%@@&§%@&%W®C¥§%ﬁﬁuiw
TREGL RS, @%@%méﬁ%@ﬁ? ol }"mgﬂj’ﬁ
ﬁé&%wa %?%%ﬁ%aaﬁ%.baiﬁa
S955AK # Sttt EDl
¢,w§m,ﬁkw@@ m;%zméf ﬁx,%
S ERT ABCEOHOBE I A Lo Ty
el s,

i B

OM ¥4 25 GUARBEEEEE BV THEER
%, -8 L osBYolEEsE LR
VYRR 4y PR ELT DNA BT -

G6, EH PCR QNGEMIAME i AMFNE O b & 5
uawwﬂﬁ@%M%%@%@%ﬁ@Q%%%ﬁmA
B, v Uhy iy 4 S h ey R AERBPCR
#, wLCe ook & 5588 PCR o 3
MCEMEL L, R ofE, AEnoBhEcov Tl
FRAT, Kbar-R ik SRIAOTHESL 75 b, BEDRES
%%Egﬁ%%$agwyé&wﬂm.L@t.@@&'
Mk & BSERPCR ETOBMBE R AL
Eﬁ%ﬁ%ﬁﬂ TEip et

%ﬁ.%%ﬁ%ﬁ%%@%?,x”*ﬁwﬁgff
PRSI L AR PCRBDMEROERE L ESENE

a&%ﬁ%é&uT%nw FA X0 DNATEED S

L g LR ETRY -3 Rl

B 4

AR, it 14 R e R DT RR B S
FOBEH R R L EE L, AR S
Bhor o iR Ry L L e

% it
I} Ben@aERR R R Ry AL
BURRURESOGMN TR 584 04T

RIS A 15 B, SR ¥ aoon.

) BAn@EE LA BN RS L DRARES
HEGoRE L0 T FHISHEIH 27TH, &%
110 (2001,

3}@&%&'uuww

4) By

SRS gL geE

W B ERHESY HBLDNAE

HEmaioh ":Z’; Sty (MR HE s Ee
CBIBE, B OB1R00] 5 12008

8 RE OB POV LY BRI Y- v 3R, BERE
B, A8, 19251437 1908y 40, 149541831 (1000;
44, JA3s-1 24200000 4, 2A16-1322 2000,

£ Thempson, M., Wend, B, International harmonized pro
toosl for proficiency festing of {chemical} analvtical

ilimmitt*lmf fi€3‘s§, int, 78, 926-930 11993

iz -~ e ids SHEEY HBHADNAE

Baboliiibont ~BYE" YRisE
;”;m_,ak*nwwl%&%%

81 Peano, O, &€, Pabmier, L., Guil, M,
Marmiroll, N, Qualitative and quantitative evaluation
of the gensnsie ONA extracted from GMO and non-
GMO fuodstulfs with  four different  extraction
methods, J. Agric, Food Cherm, B0, 6,962-6,968 {2004),

Samson,
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MDA F 5 o o BRI R
EHER S S VA SRIETHIA el e

BETEEA v ey (Mon810 SR8 DJER PCR 4%
x5 & LA E B R

(B 17409 A 8 5EED

AR MBI e BN BT T
WHOFAN A g B R
R o ke RHY

Laboratory-performance Study of Quantitative PCR
Methods to Analyze an Approved Genetically Modified Maize
{Mon810 Line)

Takahiro Waranase™ !, Kikuke Kasama®®, Hiroyuld Kiguenr™, Tatsoya Suzugr,
Shoko Toxismra’, Kozue Sakata™, Akihiko MaTsurs'®s, Akihiro Hivo™,
Hiroshi Axivama® and Tamio Marrant™

1 National Institute of Health Sciences: 1~18-1, Kamivoga, Setagaya-ku, Tokyo 158-8801, Japan;
*t Hatano Research Institute, Food and Drug Safety Center: 729-8, Oclidal, Hadano, Kanagawa
257-R528, Japan; "*National Food Research Institute: 2-1-12, Kannondal, Tsukuba, Iharaki
A05-8642, Japan; ® Present address: Institute of Food Hygiene, Japan Foad Hygiene
Association: 2-6-47, Tadao, Machida-shi, Tokyo 194-0035, Japan; T Corrssponding author)

A laboratory-performance study was carried out to investigate factors affecting the reliability
of the quantitative PCR method to analyze an approved genetically modified (GM) maize (Mon810
Hnel

Test maize powdered samples were prepared as blind samples containing a high (assigned
value; 5.459%) or low {assigned value; 0.35%) concentration of the Mon810 line. After confirmation
of their homogensity, they were provided o 27 laboratoeries participating in the collaborative
study. The data were collected from all laboratories and statistically analyzed. Two laboratories,
which used a Roche LightCydler (LC), reported significantly high test values. A further examing
tion showed thai the L method is greatly affected by the equipment itself or PCR reagents,
resulting in poor repeatability. On the other hand, some laboratories, which used ABI quantitative
PCR squipment, reporied ervoneous teat values, In these laboratories, the ervors appeared to have
been dus to inadequate quality andfor vield of DNA. To identify factors affecting the test values,
analvsis of the measured values for the taron-apecific gene will be useful. Furthermore, the
modified silica-ge] membrane DNA extraction method made it possible to extract the required
amounts of DNA more easily and in s shorter time than before.

{Received September B, 2005)
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2 ORMERA AR MS B TWAEY JokS aitH
SRR, EORESESERARKEL TV 238
HMELBLTHE, OM 8RASEHET T, B
BoaEfedil to(bosFEzionsd, Lnl—F
TR, HhubdrgeTEREsnchE ToRERL Y
VO RS, Bt oRelr T LEEOME <,
M I S BENUE L Cw 3P rok
WELESHBG T, TPAl 12 I B EUE R & 282 B,
4533 B0k 0 BRI E S GM B0 B BE
AT, R 13463 A o1k, BRI REIRERE
AR E R PRSI T R L TR
OENEESEMT 2SSl (P13 B
158, BEHEOE  m b, GMESORTRERT

L, 38R0l BENgs T, 8
@A DNABRERGLoBE o) sk 18
WaH2TH BRI £REDELBREES
L, GM BROLKNTH RSB RRY Tl L,
SMARE A DR OREIERE ORI LU
HroBBRIL S TR S S h, YR ITEY
AR, BESLLENESREENs NLATE
CEsBITES B 1T B, RS 051700 8§70 R T
B,

TROES] BREVEOB LY - KBS RBVTH,
AR B EERS RS LT A, R oh i
SGEERTEIY g, SRS ERY 3 8RB
MoK L, RERIES P D EEEDANT NS,
Cefdh, HEORNHEEL BN L, BivET
AR EEIESE, S8Ry 28R 0RE
B & UBREREORE MR EETALEEE L
14, GMEEIRBLTE, CSL LCentral Soience Labo-
ratory: Executive agency of the UK government de
partment for enviroament food and rural affales) @
USDA /GIPSA {United States Department of Agricul-
ture/Grain Inspection, Packers and Stockyards Admin-
istration) & v - 22PN ERG & b B o A
B EEs T TN, SHE0LMEBLNANE S
Wb, Re oo &8RN L htiEs BRELTHS
Lirkd s @& kuninit s, S5, CMR
SR HEoB{ R BE X h Ty 3 polymerase chain
reaction (PCRY £I0H L x &880 T, B
P §lbtaTe i L GFAY, R eoat g
DaiiicouTh, SR L Urlidangs BT
L,

HESRPR I3 EELE, By o GM 289k
B LA SERERs Y £ oo, BEENO
B, ¢k, BEERLBVLTERSEIBL T
PR » TR xomig, BUSEEE LR
B kil o h 2 BEEH o e b OO o Bl g
Vel le, BReH O 380 2l 08 oo T
e UO& ke, Ao, S BESmEE & L

T, BEUERLERTLEGM o 2022 (Mon8io
) PR LAERPCRESDCHRELARY
fiotn, Pibhd, EESEOBUNEN S o
T & O HEHERI RS L0 A R8s L TR
FTEEE LR, BBy 2 RREBCEBITESL,
WhE->sOBRESE -5 40, 2OEE o THY
R R b £ ERB T, BEOEEL
EROWEER EA HITR SRRl 1113001 892212,
Hhelov Y a0Vl 4 74 o B S mA 2
W, FOERL-oL TR TEHEYT S, uk RS
ML, LY A ARY S TE o b A DNA
s LCEBEd AR RRBROFBLES D L8

A 8 0

BN

1. BHe

GM b Ena s MonSIO BB RIEENETESS
BERFELHBENRLHERE, $E v VLY
AFELE, £ r, ERASES L ELR AR EENSS
ek Gy R LTHEBLAESETHEA NonGM b
peun B (A M HEY Y ED V) B, RBOW
BN tBETAFLE, ABLEYTH 920>
EEE 500am OA 2 Y~ YRR R EERROE BT
BARGTEN L, NonGM b we oz B
TR, GM F oo s vOBAMINE L 2iEEy
HhHER PCR 4 B O SREST - o, 0.36% B
HEM e R oo YOBASED SN, REBEH
ooy LTS AL 4 MBIOLZw
U aEL, JHhRE MeaRIOBERELERBE T R0Y
ERBLIBACYNHE2EREHB MBIOH £ L
f2. MBILOH 0BG, B So8H Y oS ting
CETFOLE AT ¢ 1, Bkl ale 4 s
WML, 20 DRER LTS £ 5 MBIOL &
MonB10 BURMHA & FIBIC 0 s 3B LABE Lky & L
T, TI AP RO BLE -, e s
LA - RBRARHI L, S5 wvzh, BUvToR
FeEEs BBl rvRASRVEL L. Bakkol
Bewmpir L o Lol BELIORGBAEL -
foEEE MBIOH & LA, EREE, MBIOL 2 T M
BI0H £ 20g &4 L, +nEn 25wl TR, 50
mbL B 50 i D p A B EE LA R & L, B
it & 3 TOBME - 2000 TRIEL A,

2, BE

- DNA M oRE 5 L EE ool <
BRI RUTORBEEWM L r DNA ol &
QLAGEN B8 DNeasy Plant Mini Kig (> 9277 By
4% 5 b)Y BE 0k POR I 12 TagMan® Universal
PCR Master Mix (7 7 % 4 Kot f 4 w27 & %0 AB
$HED, R v Ew 9 UMM DNA SSib A Y TR LA
F ¥y b, WRADNA PEESL AN TR VATE
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BEFHBI rorary MondI0 A OBBPCRESNRIL

LARETIR e =

17

oy b, GM b2 % o2 RSN DNA MBI02 4 ¥ o R
BlLdE Py b, GM P2 %0 2 VEBEIIDNA GAZL-
ANFRP LA F VR b, GM PV ROD LT SR
Py pCOlBI/TE (F 1 TR 2 b4 F VBIUTSS R
T e o M Y D EH VR RE
) 2w Ry Yo WELBERECF TSRS, fhoBEE
SE~THIROERSTH

3 WE

B ETER, DNA MG ORM U X ST L
BB L BB To R B0, b - B
A ZM 100 (Retch 88D, WHEW: yro4 v -%a
2oy b DTGB (F < % » 2 850, %BIEELE Ave
ntii HP25 {Heckman 3280, £ B3LG48: KR-1000 {7
o VD, ¥ e F Ly MTSL (v r D, &
FOR B B NDF1000 (NanoDrop Technologles 3 85,
FEPCRER RS 12 AB PRISMT 7000
(AR BLED, ®OHeEENT S AR PRISM® 7700 (ABI
R,

4. DNAMHE

1y s L URRIERS

B--REE L RREE B e T, S aEs
T L BERE 1113001 B 2214 ErERo v 1 A
WA 47 Fy ik (BB mint ) HCGTDNAZ
Wb L,

{27 EH mind OB

M min e ftoB@A LR BoERM L BY
CERBEImA, B miniis] LA, Sfmini ks
WOk, DNA S D 5 4h o8I 4B REER Dis
tilled water: DWI 28w, 2ok, 4 T o/ -k
BRAECL-TONASEEL, s TESBR NS
By s, —F HlainEoBuTl 34050
DNA BUBR TESBBWHEHEV ALY, ATt wn
RO B A3 - Loy, SR mint BioR
ArEstsBREodERNToL B TES TMini
spincolumn £ % » P OBEHBELEL, H52 08657
EESATBVAETREGE 0L 2 RA S OHEBE L,
%, 10000 xg L Fodee 1 ASEEG L DNA 2igdi L
fo. P TE SEahplBoREs o LS $#5
Nl Eah e, DNAKHREE Lo |

@) s
EEBErsv TR, AERE I BRERIN
3o DNAMMEE (AR 2L UYL T hy b
& OCTABR: « U Ay W4 74 i) RHRAH
o - o BRERBEALBBRALEAT 2 T AR
B, vunvAErS T A S L THEE nin O
BEEE L, REA R 588 I WE mini B>
bo @ LA

5. i PCR %

REBW 1113001 HRWRORETHFLE Ub,
R B0 MonB10 RIS RETERE (Mon810 BB

), GA2I BRBBRMERE (CA21EBH &5
CaM EBEEL [, CM P2 08 YUET H AR DNA
FATBBENIMET A DO MBI Y S22 vy
§ ey b, GAZI3 AV TR Z LA F ¥ty b, P35S
FUYTRILFF Py POENFNE +9%09 00
M B ST (Starch syathase b % o — ¥4 285
e SEHR) ARET L HoRBbIA Y TE s L
Fao b, BRUSBOE e YT —¥s YRSV~ ¥
FEAGMPYROa 7SR Fhy P Rdléabby
CHGVLEE PCR b BT 4.

8. H--iE%

MBIWL BLU MBIOHO ThEFR LN L, 50 &Kol
SHUBEO 12% BT L s RO TEBSERL
T, B-URERBAER LA SO0 EERS 2 g
Grveun RELSD SBAL, B0 TR
minl ! KEGDNALSBELL 20 ng/ul 08B
SR U 2ol DNA BB PCR ML BT 2 DRA BB
E L, AWEF o7 CaM BEU Mon810 BEEEOHE
FHO, £ 2HoBBELAEESTSCETOM F Y
zony EELEV BAR CaMBAR L&D
MonBIDBARLEHL - BonhBABE - E
DR L OBIFL L, i, REEBORB A Y~
AREBWTEGAI HERERVEEB OIS LEL
o, ChERVWTHRBRLARER BBERoREER:
HEBWIBES W RMEER TR @bsolute limit
of quantification: *LOQmemes) T O v 7 F Al >
NEOHRTE i, BIFETbh-t 08, B
W L 7o ABI PRISM 7700 %388, “SLOQmens i 20
DY TH D,

7. REGRER

BENEATERT MBI0L B L7 MBIOH D8/ B
ARMEZg® ot YBRESRRAERL, Wko
FEE mini &) 8 DNA £ L8, S8 POR
& BAFETY, CaM M o0 Mon810 BARS B

THBRMEBMB L LTHRELAR L 2 HEEE LB
sIER O Fikc T RSy, BARSEHL k. B
Pl & A B AR o T Student HIRTEIS L DL
7.

8. ENBEBCRILRBRE b

HERB B A A+~ &1, REIEF 1113001
B2l Heiliaht [ Z2lEERHGM 22D
DYBENBRE LERPCR] Fh kL, BT
Hipid—sdmd. (A7 Y= v iBBILT M
BICL A I MBIOH B S 3 EOBELED xS &L,
DNA 2t 5, s e 3 B0 DNARERL
L, CaM %6000 GA2L PBES MW EBRZ o, F
NFNBEHRENABAROGEEE RS L, T OB,
GM Foeony (BREGERRHFY ORAEY48%
A SR EL T, SRERNEEREB L LT
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Bl vol 4T B

DRSS DNAZRBL (R -2 v FEBLS
DETEH G OB, MonSI0 LS UE GAD BEES
By nHBEREY &, 43% 2B 8B BY 2 GM
P oo CRASE, MonBlO LI GAZL A
OERE 95, ) 10, KHB2 &+~ L4 sa T
A BHED L 7o,

9. BRBoORE

Y- B R bt MBIOL 5510 MBIOH @it
ERB1Es s rA s b Sl Snsen
SEAL, BIBER-20TTRETALIBRLE B
KRB FHEIH2aUHEERE AERY
LI1300] S Ukt LAaRR Y = » 7, BOEHL
SRR > WCOBEFESEE L SRS
o s Lok

WEMEE L LT, OM &RRES T » L TOBRS
. OM S GSEEORHE, SREREERE, W
B L CRBEE, SHiRoEs SEBRO S -
H- P LA DNA b, $EEZo o o » 20k
o, BESBELE » TRIBNEESFLL L ERL
o, EBERC WYY, BHERAADNACE LR
(230, 260, 2RO L 2K 320 nm) 2B, RESELY
MOTREE WA BB O, S84 DNA B Ol
(280 BLULTNSGARKHESNECM b By
3 VIBARAMET S0 & L, ootk
M o T Thompson &L B8E® 8 &R Assoe
ciation of Official Analyticsl Chemists (AQAQD Interna-
tional D% = o TAH L BE L L, REEBOREN
MeEmIsE2H IS0 358087 LE,

10, HBBBEOEIL &SR
HERSNLRBEESS S, CaM 5 L7 Mon810 A
Bn v, HEHREE - 7 b o 17 JUSEQCAS (B
BEEHERETR MU TS T . BRI
B, 222 7ORH, Xbark BN OERET - 1
B, 2237 OB T EEBEONEEE (Xbar)
SRR L, & & Xbar OF RS QESEH 2 5D, &
L7z (Z-2 0 7 O 2 Y, Biraromgie -
WETEKRBOWE T 2 BB LE £ BBl
ABI PRISMT™ 8700, 7700, 7000, TO00HTS6 8 £ ¥ 384
well (W F 81 h ABLEEED, Roche LightCycler System

LC o v a i) DUFhbOERPCR BELHVT
BIERAT » k2, BSHBO RS 5, wim L Bk
BB AR B UL SRS SE 2 & hu, (BEEE ©
BOPRELIEESHE CLBENLC s o &b
B, IR RS SHE S R ARSI L.
ABIHBUFE PCRBIS S8 L BRY S8 s el
ABD R 0T, MEEBOE MBS » ., g
WOER, BHBALEL 2BAESED NN
i, FOEBE->OTRELL, FoBrR, O
A, BICEH N A2 BEB I LA,

b &

1, Mg B TP R R

MBIOLBL U MSIOH O~ > TN+ 2 2
B, EEBHC & s R0 NFUEEENSE, CaM b
U MonBI0 EREEe 2 EBEAHV, TRFh2ED
BELAEEH »h. &S00 EE» B L er
BOXBEHIhLEALOTHE EEBLBU S CaM
BHUE MonBIOAR) &, B F0i B8y TH 5. M
BIOL 2@ & Loilhs, CaMBAE 038%, Mondlo
BAR 036%, MonBlOH 28 & Lzle, CaM B
AR 5.68%, MonBI0IB A & 545% (Table 13, %
o, S DEED B A CaM AT MRIOBAR
fu Yy bIHALAHR, PREFRLE —FERONSEST
LOBTL R, vwPhossic B LT &, BASO P
WIS EEIE (p=0.08) % T~z {Table 23
REHBEB L THELLIABE BEL
=20COHEETHE L RIBGORBOY 2
L, FESET RS S8 GLRE S
E, B L ARG L (BB T o, B
R A RSB CaM % S I Mon810 FE % 11
DTHEEIT - L BEOWRCEB A LBATIZ oW
T, Student ¢ WEC L DI L 2R, #3L sk
ML L S PEHEAR (p=008) CORERERBM G
Mins fn (Table 35

Z DNA BBRORR
HEGUERET D, BB LBEEoTEEN b
B, S8 111001 8880 v 9 87 0B84 7% o
Pk GBImini i) O&RE (X8 mini ) KonT

Table 1. Results of Homogenelly Study

Run 1 Run 2 Total
) . Naber of
Method Sample o curements  Amount RB.D. Amount RED. Amount RED.
{3 (%4} (%6} 9} 543 {353
Can MARLIOL G 0ARE 005 132 4332008 152 LA E006 173
A4

MBIOH 6 6115048 &g ER82034 85 5642060 120
M8LOL & 5,38 004 105 0325007 218 0382008 14.3

Mongio — - - . i
M81oH & 5022047 8.4 5872037 8.3 BAB 060 1.0

Dala represent means 3.0,
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Table 2. EKesults of One-way Analysis of Varlance on Homogeneity Study

} Sewrce of S of Mean
A4 Sz y 3 K
Method SHMpE variation af s uares BGLALE £
Between samples § 033 0.0064 s
MB10L elwoen ia)} pe G o 6? L8637 49874
CaM Analyiical & D020 60058
it
Betweon samples 5 {144 00088
ME10H stweatt sampl : 1044 46200 43874
Analytical 1] 0,015 0.0024
Hebween samples 5 (048 00078
ME10L Fhveen samp ' ’ 14462 43874
Anatvtical 8 3032 GO053
Mon§10 ' " Betwe les 5 0.025 00081
M&10H etwesH Samples ¢ ‘ UM 1.7766 4.3874
Analvticsl g 817 {40088
Tabie 3. Results of Stability Study
’ . . Amount (%)
Method NJmk‘w;?r. o Sumple Recovery (%)
measurenienis Before After
4 MBI0L 042008 0.4340.03 102.38
Cahl .
4 MELOH SHEEROLE BA92G.19 95,23
4 MG, 0352008 3265004 74.28
Mon8i0 ) "
4 MBI0OH 4673032 4684014 100.24)

Date repressnt means T80

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

GV Maige Representation in the DNAs

Yoysl SPOLE LA
Samole DNA exiraction Ratio DHA (s Amount (%4
SEmMpie method PO i o A -
260 nen /280 nm 260 i/ 280 nm CaM MorB10
yini 180002 1574008 99875197 0.88 2005 0.4746.04

MBI0L wodified mind 181001 200°F(05 18792087 087004 0A30F+008

o mind 1822001 1.85:50.07 12674145 8.11:60.49 BOZE0AT
ME10H modified minl 18232001 227 £ 0.04% 21355041%  64B041

5154034

Data represent weans T80 el

The asterisks indicate significant differsnce from such value oblataed from the same sample using the mind method.

ML, MBIOL 8L U MBIOH SHEHL - & 8 B
SRt e sy, FE2EO nini BERVTDNA S
HaEFo, 2hEFnolBDNACTREEL ©D. 260
nm/280 nm, 260/230 nm) HLURBL > TEH LA
%, Student:BE LuBEELE Bk £HhFROB
HIDNA 2880 8 PCRES WA ETTY, 6
N CaM B U Mon8I0BARR s L ER O
BRE -k TabledKARL AL EEL, O.D 260 nmw/
280 nm BB L TREEARE (p~ 0058 TORBLEE
HWH L hld -, 0.0 260 nm/230 nm Hk L F
DNA OSBRI TREEESEHONn. s
mini AV ABS G DNA OIER, % mini 32
CIRBS& T L 2, %4, CaM L S U Mon
BIORARzBMLTH, BUEBESHEL LA b
fFable 4),

3. KEEBEGZORE

(1) DNA WBE

i DNA £onT, BH ool BLUThow
WooRin-ou Tt sioh, MBIOH» el hi:
B9 SORESHREIB A 0 DNA BROBERIE 2
T LA, GERRAEL LT, REEKY AT R
My A yE s bEE, SR CTAREERML, v
Pl X B B L BB 1 BB AT 1,
Tanle 5L B, B—0 DNABHRERALY
VARSI H T L PEREORPEED ENTE D,
WESB ROk BB, rERRREL YO
EREBSS, F7n B, MBS OISR RN R
Beah U BERE B - T ATERBSMEAL I, 80K,
SR DNA B o T LR, vy b ra
B4 7% i & HEEIE (19652542 pg) M
CTAB o L TR (6240611 pg) W~ 348
B S MBSl R BBBICR 21 5
Bl HERREBTERES Ok, ULt

—209—



it

BEE Vol 47, No. 1

Table 5. Quality and Vield of DNA Extracted Using Three DNA Extraction Methods

110
Method Laboratory DNA (o RED 36 e
) 260 nm /280 am 260 nm /230 wm

Sifica-gel i 40,20+ 7.08 24.18 17455005 205:20.12
membrane type kit 2 26565119 467 1805012 103018
g 22415098 436 2085006 1.79%0.01
4 15582393 2590 2507058 1.82:£0.18
5 219k 216 9.71 1.68:50.08 1824016
& 204241.93 650 175200 2072016
7 13522598 2238 1612001 2042007
B 2AH8L .65 1547 1832017 2.05:140,90
9 13.43£0.73 5.47 172:20.01 1LB7:£0.08
19 14.08:L3.15 2240 L8001 2285004
11 24.7841.66 8.71 113003 1LA7E0.14

12 12035383 2084 2.85E0.48 8o data
13 14061422 30.00 197011 1.801+0.04
14 21935160 7.28 VTR0 213011
15 20.07 £2.49 1243 LIB L0058 1.5130.55
18 25.40:£1.08 442 L9002 2144015
19 G442 179 1887 LBT=0.01 1.80%0,08
20 15035 156 9,74 LBAE00 2122006
22 15814158 10.01 LOI 5007 8625052
23 23.97 1250 1042 LIRE001 185:50.81
24 2584+ 128 458 1792001 2057 £0.07
285 24,60 4+1.54 #.25 1.80£0.03 2074016
CTAR 16 3341043 12.87 202:£0.08 605005
21 A18E0.10 506 LEL 2006 2ATEDRTY

25 804041 1355 1755008 no data
w7 16,405 1,20 277 1742002 1.02:8:0.02
Silica basgd-resin 17 55604584 10,50 1812001 20350.18

type kit

{lata represent means 28D {The duta ollained from nine test portions for MBLOH were caloulated)

SBBERI R D &, MERBES RSD) HI5X 248
A, Mobriosoastke v ufs 58 gy
412,18 BEBLhTEY, LoRBo s &N
o0 Tik, BESACDEE RS DNA BERE.
oy - OB BESEL L O LS,
BOEBONBRNEY, FROTEPRNLOBESERE
LA RETE L F e ARTCE MY 1R o

2 EEPCRE

29y -a v BBOBREEWVT, GAZI I L
DELTLEE (0 ¢80 CRBEOBEBE (AB
TR B POR SB35 7000 HT 384 well KBV T 16 2
g, FORBEIEVT 0 28~ Roche BB LG
40 7 €=y & FEl 2RI o f F 2 REERRE
HERBON BBV, GA2] @SB ORITE
e Lm o B, e I BEDATHE D
fods, R4~ FEEBOESE, CaMBAZICDL
T B REESRNERRBROEA . MonBlOBAE
T D BB R - 12,

MBIWOLIEBY B CAOMBAZBR 2O TRITETL,
Fig. 1 12 Xbar- R EBRIB LT Z-2 0 v &R LI, 8
&b, CaMBARRHE LT WIRERDY 4 BB
Whduto oy (BBES, 17,21, 26), ChoBBEoVnT

Fo S EWEL LR, CaMBEES, BBEBOBEE
BETE-Thh L EMBHOM T - f, CH SN S
MEsnBRC VW TR BUNMERTYE
FYLOR meoed) ERUEEHSELLTELY, T
ESTBRE RS RAROEHIRL BRI &S
i, BB SIS L7 BEO 4 BBI% R ¢ 2348
B olEINL CGMEBABOERLSD 2, 0332
006X THD, XbarBIURELEEURRA A LIS
Bt oo Ff, MESNAEERPCR BEBOBE
HIELCHARSER 5 L S HEREBS S0l -
fo. BOR A7 FOFHBRLBALBELEY &
nip -2 Fig 1,

Wic MBIDH 2 841 5 CaM B 4 U Mon810 B AR 1
SUTIRETE T . MBIOH AHE L LABBIE T
12, BB PLO0Qnens S S VBMRED SR
Mot Fig 20 MBIOH L83 CaM BAS v
T, Xbar-R FHRB LU L2 97 R2F L. MBIOH i
SUTEHES R CGMEBAROTR LD 1, 579t
148% T o E ok, LCREUE UMM GEBEs, 19
hOEEE NRARE, OB PCREBBLERLY
Bk L @G s neB A E FLBVWERNEY
S#, Xbar B LU Z A3 7 HEEBEBRLMA TV
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0.5
v e oS st e e e saebnen s s oo d UL L4847
0.4 ﬁ F
Xbar / ,
CL:9,331
7 ;
wab Y b\% J %ﬂﬁ N@/’\ / \! Yo WL 0.310
| e ek ks e et e St BT A e Sorhe s R St ol e el B Aeede LCLIAES
I236;(7’,la}‘ﬂl)fﬂls]ﬁ]!l?}ﬁ}lu""&f’
4.3
ﬂ Z ~.¢"uvv,.‘~A,,An«y«gv«ﬁin’(a*«-!éltvéaibhl.lovv"nv A —— (I(L;B‘le
X,
'S " f o
R 0.1 Soand g Py X ./i\ I %rﬁ%
® of 1
e \/,ff WJ\;’ ‘%ﬁ X{,/
Y S e e s a6 -
4.8
2.9 e p [ vy
f‘ . : ?d
Z 0B \afx\ {Pm« /F\
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Laboratory
Fig. 1. Xbar, R chart and Zscore for CaM amount in MBIOL samples

{nctividual data are represented as ¢ dlog

JEET

ol cirele fin Xhar chart and Zscore §
iral Himdt) of cach value i3 ;l}usw&ta{i 83 bodd horizontal Mnes in the Xbher chart and R chart Upper and lower

i or 8 oross {in K chart, X3 The mesn

control Brmits are represanted as mean®2 50, Abbreviations; UCL: Upper sontrol Hmid, Cl: Central limit Mean), LCL

Lewer contro! limit, ML: Medizn

Pig. 2). MBIOH 2 &4 % MonBI0 AR O FH 8D,
@, BI6R1BIR TH - $hEFLE CaMBAEL
Fi#io, MonBloBAB I 2 h, LCEBEL 2B
@A b L GER 1Y Aol & B AGS, FL
CEGCHEEAEBL LN, Xbar, RELUG Z2 a7 HEE
BRAWA TV Fig 3 & LitsiEistic s, R
*ﬁ’%’%&% %ﬁﬂi #EREY 2 BIMRRG Sh
mwwfggua %,meﬁxﬁ?zsyﬁﬁﬁﬁﬁ
LR PRI BV TR & AT W IR PCR BB,
R LC TH Tz, HEPCR BEROREBREY
RBABCESE D TVLERHEBEL s, LOR
W, MBI LS X RARARERC RS - Fi00
T4 % T = .

LO%{ERL ol aia d on il (MTFLCERBRIOR
Bl Ey hLEEShA MBIOHRBY 5 CaM BAE
TS D, b, 5401087% TE wf &, Fig 4
ikl a5, Kher BAU LA PHEEBREEL
A EEAY, 0BT R OTEER
b EEle TV CaMBABREERE, MonBIOEAR
LT BRI L AR, HIRNS 5845 S #14 Mon
BIOBABOTEE LD 2 6460050% T, £X
Flg 5iFd L5k, 2227, Xhar XEERBERERHA

B AU | A BN ) RS, R OSEIIER A A
BENDBLEE L RIS o BT LR,

BB

1) BREouNY

FEIL A ARES B SN EBARBL TR LR
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