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Abstract

Genetically modified plant and plant’s product detection laboratory under Genetically
modified plant and microbe research and development group, Biotechnology Research and
Development Office, Department of Agriculture has been accredited for ISO/IEC 17025 laboratory.
In present, CaMV35S Promoter, NOS terminator and plant’s endogenous gene have been used
for screening in qualitative detection for determination of GM plant in summitted sample.
Development of detection of GM plant and its product in rice, wheat, soybean and corn found
that Genescan Lysis method is appropriate method for DNA extraction by performing high quantity
and quality of extracted DNA for using in Multiplex Real-time PCR which.is be able to classify 3
events of GM rice, Bt63, LL601 and LL62 by employing 2 set of primers and probes 1) CaMV35S
Promoter, Nos terminator and PLD 2) P35S::Bar, CrylAb/Ac, LL62 and LL601. In wheat is be able
to classify 2 events, MON71800 and MON71200 and also separate from another GM species,
soybean, corn and canola by employing 2 set of primers. and probes 1) CaMV35S Promoter, Nos
terminator, Acc-1 and MON71800 2) Lectin, HMG, CruA and MON71200. In soybean is be able to
classify 6 events of soybean GM, A2704-12, MON87701, MON87705, MON87769, MON89788 and
GTS 40-3-2 by employing 2 set of primers and. probes 1) CaMV35S Promoter, Nos terminator,
Cy1Ac and Lectin 2) rbcS-E9, Mon 87705,-Mon 89788 and Lectin. In corn is be able to classify 14
events of GM corn, Bt11, GA21, TC1507, DAS59122-7, T25, MIR604, Mon810, Mon88017, Mon89034,
NK603, MIR162, Mon87460, Mon87427 and DAS40278-9 by employing 1 set of primers and probes
1) P35S, Nos, and Pat, FMV. and Ubiquitin. The designed primers and probe are specific and
efficiency for detection target genes in each plant. Comparing to Simplex Real-time PCR, Multiplex
Real-time PCR perform faster working time and lower chemical cost. The method validation of
Multiplex Real-time PCR.compares to Simplex Real-time PCR showed 100% accuracy and same
LOD. Moreover, MON71800 in-house reference plasmid was developed for using as positive

control instead of importation from foreign country.
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Nos terminator, Ubi-1, FMV and Pat gene detection using Multiplex
Real-time PCR 63
Table 3.4-6 The repeatability and reproducibility of 355CaMV promoter, Nos terminator,
Ubi-1, FMV and Pat gene that were detected by using multiplex
real-time PCR in 0.1% contaminated GM Maize 64
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N15NAABIN 1 WAIUIIS Multiplex Real-time PCR liWan523AANS0azIMUNE U0 aLUag

WUFNIU

2.1.1 J59d1499

Tansdsdmsuniameaesil fie waralandvudidwevesdiaeiug LL601 (pGSE220, Eurofins)
uay Bt63 (pGSE28, Eurofins) wasilulindfduevesinidaulasiugnssuaneiiug LL62 (Eurofins)

Table 2.1-1 Primers and probes sequence

Tarcet Name Sequence (5’-3°) LLength Reference
CaMV355  35S-F GCCTCTGCCGACAGTGGT 18
Promoter  355-R AAGACGTGGTTGGAACGTCTTC 22 15021569:2005/
35S-P FAM-CAAAGATGGACCCCCACCCACG-BHO1 22 FDAM1:2012
NOS NOS-F CATGTAATGCATGACGTTATTTATG 25 (E), Waiblinger
rerminatoy NOSTR TTGTTTTCTATCGCGTATTAAATGT 25 et al. (2008)
NOS-P HEX-ATGGGTTTTTATGATTAGAGTCCCGCAA-BHQ1 28
KVM159 TGGTGAGCGTTTTGCAGTCT 20
PLD KVM160 CTGATCCACTAGCAGGAGGTEC 22 Bayer
TMO013 Cy5-TGTTGTGCTGCCAATGTGGCCTG-BHQ3 23 .
CropScience
MDB498 TATCCTTCGCAAGACCCTTCC 21
Bar DPA143 ATGTCGGCCGGGEGTCGTTCTG 22 (2006)
TM099 TXRed-TCTATATAAGGAAGTTCATTTCATT-BHQ2 25
T51F (CrylA(b/c)-93F  GACTGCTGGAGTGATTATCGACAGA 25 Made et al.
CryIAB/AC T51R (Cry1A(/93R  AGCTCGGTACCTCGACTTATTCAG 24 2006,
(Bt63 rice) T51P (CryLA(b/0)-93P 4, FAM-TCBAGTTCATTCCAGTTACTGCAACACTCAG-BHO! 32 2008/289/EC
MDB616-f AGCTGGCGTAATAGCGAAGAGG 22
LL62 MDB694-r TGCTAACGGGTGCATCGTCTA 21 EU-JRC
TMO019-P HEX-CGCACCGATTATTTATACTTTTAGTCCACCT-BHQ1 31
SHA040 TCTAGGATCCGAAGCAGATCGT 22 USDA GRAIN
LL601 SHAO41 GGAGGGCGCGGAGTGT 16
INSPECTION
TM098 Cy5-CCACCTCCCAACAATAAAAGCGCCTG-BHQ3 26

2.1.2 lwswasuazlnsu

Inswasuasinsuildd s uauidTotea8snudsnaaeunInggIu MUITENENITNEUNS Las

318919175 n1INAdeU (1S021569:2005/FDAM1:2012 (E), Waiblinger et al. (2008), Bayer
CropScience (2006), Made et al. 2006, 2008/289/EC, USDA GRAIN INSPECTION) lagudsyalusiues
Insuoeniiu 2 ya Tngyndl 1 UsznoufeBu CaMV35S promoter, NOS terminator wag PLD finaan
dvlgeasawud (Fluorescence dry) flwsuidu FAM/BHQL, Hex/BHQL way Cy5/BHQ3 snuanduriield
dmsunsadnnsestidaulasiugnssu yaf 2 UszneusmeBu CrylAb/Ac, event spedific LL62, event
specific LL601 ag Bar ﬁﬁmamﬁﬂqaaﬁamum‘ (Fluorescence dry) 7 Iwsusiu FAM/BHQL,

6



Hex/BHQ1, Cy5/BHQ3 wag TxRd/BHQ2 sy 1l od wiuldnsraduunatsiustidaudas
WugNTIN Aawandly Table 2.1-1
2.1.3 9ANLUUNIINTAANTBIRATTMUNT1IEAAALUAINUFNITUAIETT Multiplex Real-time PCR
[esndndnudasiugnssuiildannisduduuugiudeya GM approval database 94 ISAAA
WU 7 anewug wifianansndamiandnsdmaaeuld 1 3 aeviug 16uA LL601 LL62 uay Bt63 Tnsusaz
aeiugiiosduszneuvesduuandeiu sinsesnuuuyeduiivihnisnsadanseduyai 1 1fundu
CaM\V/355 promoter, NOS terminator wag PLD 3sanunsausdldinsetrsdnimaaeududingaudag
wugnssuvIolal uagnediagszyaruiululdvesaeiug dmiuyaduil 2 Uszneuse CryiAb/Ac,
event specific LL62, event specific LL601 wa Bar Ssazanunsnszymeonudvestniaulasiusnis

lgdfeaneiugle dawandly Table 2.1-2

Table 2.1-2 The structure of designed 2 sets of screening and detection of GM wheat and other

GM contamination

Genetic elements Pattern of
GM-event P-355 T-nos PLD Detection
Bt 63 Rice - + 1
LL 601 Rice + + + 2
LL 62 Rice + - + 3
Non-GM Rice - - + 4
Negative = - - 5
Specific gene Pattern of
GM-event CrylAb/Ac Bar  LL601  LL62 Detection
Bt Shanyou 63 + + - - 1
LL Rice 601 - + + - 2
LI Rice 62 - + - + 3
Non-GM - - - - 4
Negative - - - - 4 +

means
detected and — means not-detected

2.1.4 nsafamBule uanasaumsiusauRAzen
SZTTJLLawﬁmﬁmsﬁ%’nmﬁﬁmumimasmasL§EJmLLé’aazgﬂﬁiwmaﬁmﬁ@uwﬁw?%ms Lysis
buffer (Rogers and Bendich, 1985) AifinsuUszgndld filter column Liledufy resin inzAulananad
Buwe Wisheghaimin 0.2 ndu i Lysis buffer (Eurofin) U3uns 1 lulasans Ry Proteinase
K anudiudu 20 fadnsusiefiadans Usuns 10 lulasang vuiigamgfl 60 esrmwaldea 1uian 1



Faluandunaenluumneg 15 wiit Juanaznouil 12000 seusiewndt Wunan 15 wiit gedaulaldvaon
Tl GmmznauiﬂiauuamwﬂmﬂmLaqaﬁlmﬁuaaﬂiﬂ TagL@s Chloroform :lsoamyl alcohol (24:1)
U 2 59U Wrdlan @y resin (Promega) wag luiamas Wizard™ minicolumn (Promega) uag
daflawmeideoniuea 70 Weosdud thilawesredinivseneudiunaen 1.5 fadans Junnaenoui
12000 50URDWIT WHNtguUag 50 Lilashng asretauiunuuasamnwuesiiduedaeiniosan
Taslwladimas

thieafdueiiadalfinuiuanadududy 20 wilunsudelilasass vnsiFenadudiu
Fuit 1:4 1:16 1:64 uay 1:256 NTTIATITIATIZRAE Realtime PCR Lilons98u ACC-1 §1uau
3 1 1A Cp (Crossing point) 7 launTiaszsimaunisidadu TuiinAiauduiugidadu (R)
A1 slope ¥83aUNTT WazA1 ACt (extrapolated) = Extrapol Ct - Mean Ct (Charles et al., 2008)
2.1.5 dn1isvesdfnien

Ysuanudutuvaslnsiwesuwazlnsuluszausieg uunzauluufaseinuy Triplex wa
Tetraplex Real-time PCR ¥ 2 ynadinsiuosuasinsu InsvaaouiSouieutuufiiewuy Simplex
Real-time PCR titelviléian Cp Alaiflauunnsineiu TasufisersmiluTuss 20 lulasang uavanied
T4luUFATengnls Susiufie gmgil Initial Denaturation 71.95 aarmiwaldya Wunan 10 uil gauvnd
Denaturation 7 95 ssrnwaldea [unan 15 3undl gaumgdl Annealing way Extension figaumgil 60 asn
walBea nan 1 unit $1uau 40 seU wavangumiiasii 4 ssmimaTea (Waiblinger et al, 2008) fauansly
Figure 2.1-1 uaz Table 2.1-3

65°C for 10 min  95°C for 5. min

]
60°C for 1 min :
1
1
1

Figure 2.1-1 Condition of Multiplex Real-time PCR

Table 2.1-3 The mixture chemical use in Triplex and Tetraplex Real-time PCR



2.1.6 NMSNAFIUANUINILVBI ST wazlnsU

Ulnsiwesuazlnsuiioanuuuns 2 ga umegeuauTunIziuisgeanatain Aduedn

Final Final
Reagent (First set) concentration/reaction Reagent (second set) concentration/reaction

(uM) (uM)
2xLightCycer Probe master mix 1x 2xLightCycer Probe master mix 1x
355-F 0.1 T51F (Cry1A(b/c)-93F 0.1
355-R 0.1 T51R (Cry1A(b/c)-93R 0.1
355-P 0.1 T51P (Cry1A(b/c)-93P 0.1
NOS-F 1.0 MDB616-f 1.0
NOS-R 1.0 MDB694-r 1.0
NOS-P 0.2 TM019-P 0.2
KMV159 0.05 MDB498 0.1
KMV160 0.05 DPA143 0.1
TM099 0.025 TM099 0.1
DNA template (ng) 50-200 SHA040 0.05
Total reaction volume 20 SHAQ041 0.05

AnuUasugNIIL pGSE28 (Bt63 Rice) way pGSE220 (TMO98 0.025

(LL601) uaz d1aliidaudasiugnssufiinisdu (spike) s templéte ng) S
! Total reaction volume 20

PGSE28 (Bt63 Rice) way pGSE220 (LL601) wazaly
fngiduwevastnanuUasiugnssy LL62 luufisemuu Simplex Real-time PCR fqo819az 3 %1
Wisuiisunadile fulasadrsesdussnoud unassnogsitatue wlondn False negative rate waw
False positive rate 91035984 Broeder et'al. (2014)

2.1.7 Mmsnagauyssanininnisinadf)isen Multiplex real-time PCR

o w 1 = a fal @ ¥ [ [ a aa ¥ [y [y
lﬂfﬂ'ﬂ@ﬂqﬂﬂiumﬂsﬁﬂLEJUL@GUENGU'TN’I@LLU@QWUﬁqﬂiﬁﬂi LL62 Waqall@l@L@um?ﬂﬁ@l@LLUﬁﬂWUﬁqﬂiiN

[ '
I o v v A

pGSE28 (Bt63 Rice)hay pGSE220 (LL601) U091t duandutui 1:4 1:16 1:64 uay 1:256 ntu
11317 T2971A 9129828 Triplex Real-time PCR v93nduil 1 lagldiiod193luindfiduavesdn
Fauvamiugnssy LL62 \umduedunuy dwmiuiinduiudu CaMv3ss Promoter, NOS terminator
uaz PLD way wisndsldfegrananafinfuiednidauuaniusnssy pGSE28 (Bt63 Rice) Wag pGSE220
(LL601) \fufiBulefiuluy tanasaiinsievisneg Tetraplex Real-time PCR wa3nduil 2 dmiuLiiu
§1usuBU CrylAb/Ac, event specific LL62, event specific LL601 way Bar Ynavasdn Cp ldlundaz
BUN1AT19EUNTEUATIAUTUTULINTFIURALAIUIUNIAT Linearity (RY) wazA Slope wazanluly

A A1 PCR efficiency ngas e = 1077°°°° m1u35904 Broeder et al. (2014)



2.1.8 MINATOUANTIBS (precision) kagAULIULN (accuracy) AMuEIsalUAINIUT
(repeatability) Ufjise1 Multiplex real-time PCR Tun1snsradiasieidnanaudasnugnssy
LL601 LL62 uag Bt63 fne 2 Yalwsiuasuazlngy

YN InAEoUANINIABAAALILYEINIATI AT IRTUYAT 1 CaMV35S Promoter, NOS
terminator way PLD LLazﬁqmguﬁl 2 CrylAb/Ac, event specific LL62, event specific LL601 Wwag Bar Ae

Fudindfiduevasdndaulaiiiugnssy LL62 wanaliafiduedinuuainugnssu pGSE28 (Bt63 Rice)

way pGSE220 (LL601) TuuAsenTriplex wag Tetraplex real-time PCR suanau fasg198udimune

a¥ 10 91 $1UIU 3 SPUMIVAEBUIDIALANSELUNSNIUEN (repeatability) tWisuiTisuandildann
nMsvhguRarseu thanad sunmuinfovazdiudsavunasguduivsve a8y (%RSD) lny

AMUIUINGRs %RSD=(drdoatuuannsgi/Anade)x100 Tnsniivensuldrsia%RsD Aitosnia

25% (Broeders et al. 2014)

2.1.9 ANUATINAVBINITNTIIIATIZH
NAFaUAITNTIATDIN13ATI9LATIELA g9 FTLlndRowevesdafnLUawiugnIsy

LL62 wanafinmiduednanuuasiugnssy pGSE28 (Bt63 Rice) waz pGSE220 (LL601) uaaansluszau

m149 10, 5 L@y 1 copies ¥IMA1TATIINLATIZTNTU 6(19]‘17‘1‘ 1"CaM\V/35S Promoter, NOS terminator wag

PLD LLazsqmﬁuﬁ' 2 CrylAb/Ac, event specific LL62, event specific LL601 wag Bar fi19e19ag 10 %

Wisuiflgusnsndansening Detect : Not-detect Inganfigauiuldidosnnniy 90% randudumandiil

m3nvaeulauInndn 90% deiduen LOD (Limit of detection) ¥8wndutiug (Broeders et al. 2014)

2.1.10 NSVLIYNANTTATIAINATIZHA2DE19NATBUA8TS Multiplex Real-time PCR
veeHanAanuLalnTuesingu 2 gatuiegrsiniiinsdmsatuiesfiinnsnduide

WaunsnTvaeuivlazAunEdfnuUusnssuieds Multiplex Real-time PCR Griunsusesan

WINTFIWEING ISO/IEC 17025:2017 373U 50 fRoeg uenntudnaday Blind test fudiagietmni

fing spike wanafinfiduletnfaudasiusnssu pGSE28 (Bt63 Rice) Wag pGSE220 (LL601) Liledud

UseAnSNINLarAUYNABIYRIHANTNADY

2.1.11 nMsseideya

AATgvideyanvainveinguiiegmaasulnedin1eriaIukUsUsIU (Analysis of variance)
wazlUToUNEUAULANA19UDIANAR BA2875 Duncan’s multiple range test (DMRT) 71526 UA3
Wosiu 95% lagldlusinsu IBM SPSS Statistics 23.0
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2.1.12 nauaganui
JrEE A UNTITY 1 fanau 2563 - 31 SunAw 2564 ATUNTITY o HosuuRnsnay

WReRwuINInTIRaeUivwaryaunIdanwlsiugnssy dunideiaunnalulagyinin nsudsinig
INEAT NTENTIUNUATLAZANNTAL
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N1MAARIN 2 WAILAS Multiplex Real-time PCR Lilan3223tAs1end1anannuuainugnssy

2.2.1 J59d1989

fansradedmiunsmnaesil Ae wanadefidue pUCST-MONT1800 Fanelutsznaudetuiy
AlRann1SFUATIEREU CamV35S promoter, MON71800 event specific element, ACC-1 LagNOS
terminator MMa1AU Aawansly Figure 2.2-1 lagdai1ue1a 3650 bp IN1IATIIHBUAIINYNADIVEY
SfULUERBLASE9 ABI PRISM 3700 DNA analyzer (PerkinElmer, Boston, MA, USA)

EcoRl Hindlll Spel Ndel Sall
396 801 909 1071 1330
358 ]J—[ ACC-1 ]L[Mon’/lSOO]L[ Nos
pUC57-Mon71800
[ Amp* J

Figure 2.2-1 The schematic diagrams of the designed.in-house pUC57-MON71800 which consist
of CaMV35S promoter, ACC-1, MON7 1800 event specific element, NOS terminator,

ampicillin resistant gene and restriction recognize region between each gene.
lngnenaalinseninduunsiagtiuaziinisldyadnouleddnnig (restriction enzyme site)

wWelddmsunsdifesnisinlinanalindufdueaienss uonainuuiinisszuiunisilnswesuasinsy
‘:4' Y v o aaa 1A a o = o .
eonuuuliidriululiseanidiieriivdaugudming dwandy Figure 2.2-2
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Ecokl
GAATTCIATCTGTCACTTCATCAAAAGGACAGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGCTATCGTTCA

358-F 358-Probe 358-R
AGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAG

CAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCAT

TTCATTTGGAGAGGACACGCTGAAATCACCAGTCTCTCTCTACAAATCTATCTCTCTCTATTTTCTCCATAATAATGTGTGAGTAGTTCCCAGAT

Hindlll ACCI-F
AAGGGAATTAGGGTTCTTATAGGGTTTCGCTCAJAAGC T T[GGAGGCATGCTTCGCTGTCTAAGGTTGTCGAATTTTGTACGGCATTGGGCGGE
ACC1-Probe ACCI-R

AAAACACCAATTCACAGTGTATTAGTTGCGAACAATGGAATGGCAGCAGIACTAGT[CTCCGATGAAGTGTGAGTAGTTTACCTCAGACCTTCG

MON71800-F MON71800-Probe -
GGTCCATAGTTAGTAGCTAGATGGCTTCTTCTCTCTCTTTGAATCTCAATACAAAGTTCTCCCCTCTCTAATTCGGAAAT CCTTTATTTCGACG T

MON71800-R Ndel
GTCTACATTCACGTCCAAATGGGG]CATATGIGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATG
NOS-F NOS-Probe
ATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTAT TTATGAGATGGGTTTTTARFGATTAGAGTCC
NOS-R

COCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGT TACTAGATC)G

Sall
TCGAC

Figure 2.2-2 The fragment sequence of designed insertion genes. The red letter indicates position
of forward primer, reverse primer and probe of each gene. The green letter indicates

position of restriction enzyme sites.

2.2.2 lwsasuazingy

InsiwesuaginsuilddmiunuideisnBmuitnnaouinnsgiu snidefiinaneuns uas
S189IUIINITNSNAGFDU Kim et al,, 2015, Pauliet al., 2001 way JRC-EURL-GMFF- ENGL (2011, 2016
and 2018) Tnsutsoenidu 2 4o Tasyadl 1 Uszneusolnsmesuazinsuvesduidivung CaMvass
promoter, NOS terminator, MON71800 wag ACC-1 ﬁaﬂamﬂ%WQaaLiﬁmuﬁ (Fluorescence dry) ‘1'7III‘W
susfiu FAM/BHQ1, Hex/BHQ1, Gy5/BHQ3 waz TxRd/BHQ2 miudisu wieldlunisnsiadansesuas
Fuundanddnuuasiugnssa MONT1800 uaz 4ofl 2 Uszneusmelwsiuesuaginsuveaduitmane
HMG, Lectin, MON71200 wae CruA ﬁﬂﬂﬁﬂﬂﬁ?\lqamiaL%Uﬁﬁi‘WiULﬂ 14 FAM/BHQ1, Hex/BHQ1,
Cy5/BHQ3 way TxR/BHQ2 mudrduiduiu wielddmiunisnsaasizsinisysdnsuzsUuvesite
dauasiugnssudulazdiuuninaiasaulasiugnsss MON71200 faflkansly Table 2.2-1

Table 2.2-1 The sequences of oligonucleotide of primers and probes for detection of CaMV35S
promoter, NOS terminator, MON71800 event specific element and ACC-1 genes for
first set and HMG, Lectin, MON71200 event specific and CruA for second set

Target Name Sequence (5’-3’) Reference

CaMv3s55  355-F GCCTCTGCCGACAGTGGT
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promoter  355-R AAGACGTGGTTGGAACGTCTTC JRC-EURL GMFF-

355-P FAM-CAAAGATGGACCCCCACCCACG-BHQ1 ENGL. 2011
QT-ELE-00-004
oS NOS-F CATGTAATGCATGACGTTATTTATG JRC-EURL GMFF-
) NOS-R TTGTTTTCTATCGCGTATTAAATGT ENGL. 2011
terminator s p HEX-ATGGGTTTTTATGATTAGAGTCCCGCAA-BHQ1 QL-ELE-00-011
MON71800-F  CTTCTCTCTCTTTGAATCTCAATAC
MON71800  MONT71800-R CCATTTGGACGTGAATGTAGACAC Kim et al, 2015
MON71800-P  TxRd-CCCTCTCTAATTCGGAAATC-BHQ2
ACCL-F GCTTCGCTGTCTAAGGTTGT
ACC-1 ACCI-R CTGCTGCCATTCCATTGTTC Kim et al, 2015
ACC1-P Cy5-CGGCAAAACACCAATTCACA-BHQ3
HMG-F TTGGACTAGAAATCTCGTGCTGA
HMG HMGR GCTACATAGGGAGCCTTGTCCT JRCEURL-GMFF-
HMG-P FAM- CAATCCACACAAACGCACGCGTA -BHQL ENGL (2011
Lectin-F TCCACCCCCATCCACATTT ,
Lectin Lectin-R GGCATAGAAGGTGAAGTTGAAGGA Paulietal.
Lectin-P HEX- AACCGGTAGCGTTGCCAGETTCG -BHO1 2001
MON71200-F  CACGACGGTCATCGAGC JRC-EURL-GMFF-
MON71200  MONT71200-R  CCGTTCGTCATTGACTGTT ENGL (2018)
MON71200-P  TxRd-CATACGGAAAAGATGCTGCAGGGAATATATTGAAC-BHQ2
CruA-F GGCCAGGGTTTCCGTGAT
CruA CruAR CCGTCGTTGTAGAACCATTGG JRC-EURL-GMFF-
CruA-P Cy5-AGTCCTTATGTGCTCCACTTTCTGGTGCA-BHQ3 ENGL (2016)

2.2.3 99NKUUNIATIVAANTIWASIMUNTIIEEAALUBINUTNTINAYIT Tetraplex Real-time PCR
iosndnaddauasiugnssuiildainnisduduuugiudeya GM approval database vos
ISAAA WULTIEN 1 event s MON71800 laeilasAausenautiu CaMV35S promoter, NOS terminator Waz
event specific MON71800 U MnNSEUAUSIE9IUYDY EU-JRC WUTIEIIUNITATIATLATIENIT 1A
MON71200 Bnaneiuguils uonaniusmuinfinisusluasiivlnafusiviadusenitenisvuds léun
F1ilna Favdos wazeluan fedufednnseenwuunsmaasteaniiiu 2 4 laeyad 1 iieldnsaadn
nspstmanddauasiugnssuLarauunaeWus MONT1800 uazyail 2 wielddmsuusdnisuzunes
fusiuyasiusnssudulasduunaewugMON71200 dsiluandly Table 2.2-2

Table 2.2-2 The structure of designed 2 sets of screening and detection of GM wheat and other

GM contamination

. fi
CM-event Genetic elements first set Result Process

355 NOS MON71800  ACC-1
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MON71800 + + + + +,+,+,+ GM wheat
Other GM + + - + +,+,-,+ Second set test
Other GM + - - + +,-, -+ Second set test
Other GM - + - + -+t Second set test
Negative - - - + -+ Non-GM wheat
GM-event Genetic elements second set Result Process
HMG Lectin CruA MON71200
Contamination + - - - +,--,- GM corn
Contamination - + - - -+, GM soybean
Contamination - - + - - - GM canola
MONT71200 - - - + e GM wheat
Negative - - - - Other GM

+ means detected and — means not-detected

2.2.4 Maafinfidule waznasuaIEUSIUGiTen

GﬁnaﬁﬁL.Lazmﬁmﬁmsﬁ%”nmﬁﬁr;humiumasmazLﬁsmLLé"J%Qﬂﬁwmaﬁ’mﬁLﬁuLaé’w‘i%mi Lysis
buffer (Rogers and Bendich, 1985) ﬁﬁmiﬂiz&;ﬂﬁﬂ“fjj filter column taFuRy resin ﬁLﬂﬁzﬁUMLaqaa
Bute thinegsimgn 0.2 nfa Ly Lysis buffer (Eurofin) U3n1ss 1 lulasdns Ll Proteinase
K anudiudy 20 fadnsusiefiaddns Usuas 10 Tulasdns vuiiguvgll 60 esrneadoa Wuian
1 Halusndunaenlusnyng 15 und Jusnaznouil 12000 souseundt Wunan 15 Wit gadrldlavasn
Tl anagnoulusAunazusnansluanalvad uesenld lagLds Chloroform :lsoamyl alcohol (24:1)
WU 2 59U Wdlauiu resin (Promega) kag Wulawmes Wizard™ minicolumn (Promega) Wag
Saflawmeisoienuea 70 Wedldud thilawmesnedutivszneuiiniuvasn 1.5 faddns Junnnznoud
12000 s0UFDUN Lﬁmﬁwéjuﬂémm 50 lailasans aavinUTnauazaunnvesiiduiefieindasalun
loslnlafiwes

théneensidulefiadalinuiuanaduduiu 20 wilundudelulasans insideanaduddiu
fuil 1:4 1:16 1:60 A 1:256 MnTutANATI9TIATIERY Real-time PCR WionsaaBu ACC-1 $1uau
3 41 1161 Cp (Crossing point) 7ilan3iaszvmannisidadu SufinArnnnuduiusidadu (RY)
slope V99&LN1T WazA1 ACt (extrapolated) = Extrapol Ct - Mean Ct (Charles et al., 2008)
2.2.5 dn1isveedfnien

Usuanuduturedlnswasiaslnsuluseausieg Wnunzanluujasennuu Tetraplex Real-
time PCR 114 2 gnvadlwsinesuazinsu TnsneadeuFoufisufufisenuu Simplex Real-time PCR
iielilden Cp Alaifinnmunndneiu lnsufAzensuiivzues 20 lulasans uarangAldluugisen
anle 1Sudue gamgdl Initial Denaturation 71 95 ssrwaiea Wuan 10 W17 9wl Denaturation
71 95 samuwaldea Wunan 15 3unil eamail Annealing uag Extension 7igamgdl 60 ssrniwaiTea an 1
W U 40 S8 LLazamqmwQﬁmﬁ 4 psriwadiea (Waiblinger et al., 2008)
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Table 2.2-3 Reagents for detection of CaMV35S promoter, NOS terminator, MON71800 event
specific element and ACC-1 for first set of primers and probes and HMG, Lectin,
MON71200 event specific and CruA for second set of primers and probes by Real-
Time PCR (Simplex and Tetraplex)

Final concentration/reaction (uUM)

Reagent Simplex
- Tetraplex
CaMVv355 NOS terminator MON71800 ACC-1
2xLightCycer Probe master 1x 1x 1x 1x 1x
355-F / HMG-F 0.5 - - - 0.1
355-R / HMG-R 0.5 - - - 0.1
355-P / HMG-P 0.5 - - - 0.1
NOS-F / Lectin-F - 0.5 - - 1.0
NOS-R / Lectin-R - 0.5 - - 1.0
NOS-P / Lectin-P - 0.5 - - 0.2
MON71800-F / MON71200-F - - 0.5 - 0.1
MONT71800-R / MON71200-R - - 0.5 - 0.1
MON71800-P / MON71200-P - - 0.5 - 0.1
ACCI1-F / CruA-F - - - 0.5 0.05
ACCI1-R / CruA-R - - - 0.5 0.05
ACC1-P / CruA-P - - - 0.5 0.025
DNA template (ng) 50-100 50-100 50-100 50-100 50-200
Total reaction volume 20 20 20 20 20

2.2.6 NMINAdaUAMUINNIZVBIIWSWBsHAZINTU

ilnswesuarinsuiivanuuuiis 2 4n wmegeuausIziuiegsivlifauUaniugnssy
1A dumdes §1alna mluan wasiivdaudasiugnssuaeiugsnsg 1dua 411lna NK603 MON810
MIR604 §3ind e GTSA032 A2704-12 A1luan RF3 waadnd1ia1d pUCS7-MON71800 waznwatadia
MON71200 (Wako) lutifiA3auuu Simplex Real-time PCR f0819ay 3 ¢ wWisuifisunadilafu
TnseadeesrUseneUBuvosiiagnefivdue emAn False negative rate wax False positive rate 910
33w0s Broeder et al. (2014) uenantududIsuiiieumuuansnsEnineen Cp vasnsnsaanudy Tu
qu‘ﬁ 1 1A CamVv3ss Promoter, NOS terminator, ACC-1 tag MON71800 quﬁ 2 lown Lectin, HMG,
CruA wag MON71200 Tuufjiseuwuu Simplex Real-time PCR uag Tetraplex Real-time PCR §10¢14
a 3 41 then Cp AlduTiias1zsineainge Pair Sample T-test
2.2.7 Msnadauyssandamnsiiauf)isen Tetraplex real-time PCR

hiegsnanadin PUC57-MON71800 fivlsifauuasiusnssuves 9nlne davdes 411a1d
LAz naaiaAMONT1200 snideandlilammundudu 20 uilunduselilasans sniumesaduddutui
1:4 1:16 1:64 uay 1:256 MNTULLIITIATATIEE Tetraplex Real-time PCR vosyadudl 1 Tngld
Fretanataiia pUC57-MONT71800 1dufuiesiuuuu dvfuifinduiudu CaMv3ss Promoter, NOS
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terminator, ACC-1 wag MON71800 uagldogsiivlsidiauasiugnssuves $1alwe damdes aluan
uazWaadaMON71200 Wuduesuuuy dmiuifiudruudu Lectin, HMG, CruA uaz MON71200 1h
wavesAn Cp ldluusiayBusnadaunisdunssanududunnsgiutagduiumen Linearity (R?) uay
A1 Slope wazAluldA1uIum A1 PCR efficiency 31n@ns e = 107" 1335909 Broeder et al.
(2014)
2.2.8 N1SNAGBUAIULT 89 (precision) wazA21uudu81 (accuracy) AruE5alUN15NIULA
(repeatability) Ufji3e1 Tetraplex real-time PCR 1un13013593791A312% wanaiia pUC57-MONT71800
halwa dmdas A1luan uagwanaiia MON71200 dae 2 yalwsuafuasinsy
YnInAaoUANNIABUAAALILYEINIATIR AT IRTUYAT 1 CaMV35S Promoter, NOS
terminator, ACC-1 Lag MON71800 é’wéﬁaa‘w wanaida pUC57-MON71800 u,awmﬁuﬁ' 2 Lectin,
HMG, CruA waz MON71200 #aednalwn dundos ailuad uay Na1#lAMONT7 1200 Ty Asen
Tetraplex real-time PCR finudiuty 20 uilunfusielsilasang fedr9ag 10 91 $1uau 3 50UN13S
naaouLiiomAuAILNTlUNINILET (repeatability) WWIBuisuAld NN TE usagsaU 1
Aadsndnfosardudonuunnsgudiindvesusaziu (%RSD)IagAuILINgAT %RSD=(du
Deauumasgiu/Aiade)x100 Tasafisewsuldemsiian %RSD ifosndn 25% (Broeders et al. 2014)

2.2.9 A1TIATNNAVIINIINTIAINATIEH

NAADUAITATIINVDINITATIVIATIZULAETIF 18819 Waradln pUC57-MONT71800 11ta931¢1u
S¥AUAINY 100, 10, 1 waw 0.1 pg MNITAIINIATIZREU Gqfﬂﬁ 1 CaMV35S Promoter, NOS terminator,
ACC-1 uay MON71800 waziiogns 412le dindos anluan waznwaadaMON71200 91 %Uyu 1, 0.1,
0.05 uay 0.01% ¥N3M5IINATLADU YABUA 2 Lectin, HMG, CruA uay MON71200 fogaag 10
%1 1W3udndiusening Detect : Not-detect Inghiivousuldasnnnit 90% arundudusiandid
nsaranaeuldiunnnit 90% erfiuA LOD (Limit of detection) wasyaButiug (Broeders et al. 2014)
2.2.10 MIVIIUHANIIATIVIATILNA0E19NAHOUAILIT Tetraplex Real-time PCR

ﬁusn*awammaausqmlwsmaﬂwwﬁga 2 gafusegiinaafiinisdinaiuresfuRnisnguide
WA InsvEouiivlazaunIdiauUsugnIsude3s Triplex Real-time PCR G9runnssusosann
P55 IUAIN 1SO/IEC 17025:2017 9113 30 F1e819 uenaNtudamadey Blind test Augognadig
aNaniing spike MufauUasitusnssuviaseg IeundnlnadauUasiugnssy NK603 MON810 MIR604
fmdesfnudasiugnssu GTSA032 A2704-12 uazanluaidauasiugnssy Rf3 ileduduusyansam
LaYAINYNADIVBINANITNAGDY
2.2.11 nMsaseideya

NIINAFOUAIUTUNIZLUTBULNBUTENI19 Simplex wag Tetraplex Real-time PCR 14 Pair
Sample T-test (P < 0.05)
2.2.12 1IAMATEAILI
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5EELIAALEUNNSINY 1 Aanad 2563 - 31 SuAy 2564 ALllunTIdY o el URnInay
AFeRMUINITATINERUNTUAZIFUNTIARWUIHUTNITN driinTdeiautnaluladdinin nsudvinig
NYAT NTENTILNYATWAZANNTA]
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nsnAaesil 3 WAIL3S Multiplex real-time PCR Tun1sasaasuundudmissianuasiugnssy
events A2704-12 Mon87701 Mon87705 Mon87769 Mon89788 way GTS 40-3-2

2.3.1 7a9919895uTq

1a0919893UT84 (Certified reference material) flddmsunisnaaesil Usznoudae a0
éjwﬁq%’mawaﬂﬁ"’mﬁmﬁ’mLLUaﬂW’uqﬂssmﬁmmawﬂ’uﬁ: Mon87769, Mon87705, Mon89788 way
Mon87701 fiszdiunsuz U 100% uazanewiug GTS 40-3-2 fisyfunistzdu 10, 1, 0.1 wag < 0.009%
(blank) Yansvdsiusesasduvdesiaulasiugnssuviafduefiadnaeiug A2704-12 Aseiunns
Uru 100% uazfansnsdstminadaulasiugnssusiansaneiug NK-603 fisziunisuziu 5%
2.3.2 Twsiwasuazlnsy

nswefuarlnsuillddmiueideisidmuitnaaevinsgitiaes JRC Compendium
of Reference Methods for GMO Analysis wag EU database of reference methods #suansly Table
2.3-1 lngidudrduianalolndvedlnsimeiuasinsui smgdenisns9iuvdesdauUasiugnssu
14U 7 U A9 GUuAANTDY (Element-specific gene) CaMV355 promoter, Nos terminator, CyI1Ac,
rbcS E9 terminator wae Lectin Fudubudndwesiuvies wazbusimne (Event-specific gene) event
Mon87705 kay event Mon89788 ﬁﬂiﬂﬁﬁﬂﬁ‘d%@ﬂqmmﬂﬁ (Fluorescence dry) i falnsulwd
AUTINIET WANA 1A UTIUIU & & (FAM/BHQL Hex/BHQ1, Cy5/BHQ3 way TxRd/BHQ2) 1t a4
anmI0iiATeiuisen Tetraplex Real-time PCR lun1snsiaduundudundesiaudasiugnssule
pg19lUsEANT NN
2.3.3 9ONUUUNIINTINTUAUVRBIFALUAILENTIUAI835 Tetraplex Real-time PCR

WL nsnsadmunfudimd esdauasiugnssy 6 anesiug AaeUfATen Tetraplex
Real-time PCR $1u31 2 4aminened wagmsooniuuRaiiniuesdimdesiugnssusauansly Table
2.3-2 Topgansnaaes A \unsmsadudanseaiieduuniuvaesdinudasiugnssuaneiug Mong7701,
A2704-12 Wa GTS 40-322 vinsanmsnageulinuBudnudasiugnssumuiiiesdu Lectin Faduiudeds
yesdavdes Wiihnmsnagouys B de dudunisanadudansessintududunziiedwundunies
AnuUasiugnssiagWus Mon87769, Mon87705 uaz Mon89788 mnwan1snaaeulinududaua
WUTNIIN NULTBT U Lectin ¥ 99AN19MAd0U Audy Buansd ey 197 naaauidu
duvdedlifaulaniugnssa (Non-GM)

Table 2.3-1 Oligonucleotide sequences of primer and probe for detection 7 genes of

genetically modified soybean

Target gene Primer/ Probe Sequences (5°-3") Reference

CaMV355 355-F GCCTCTGCCGACAGTGGT Waiblinger et

promoter 355-R AAGACGTGGTTGGAACGTCTTC al., 2008
355-P FAM-CAAAGATGGACCCCCACCCACG-BHQ1
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Nos Nos -F CATGTAATGCATGACGTTATTTATG Waiblinger et

terminator Nos -R TTGTTTTCTATCGCGTATTAAATGT al., 2008
Nos -P HEX- ATGGGTTTTTATGATTAGAGTCCCGCAA -BHQ1
CylAc CylAc-F GAGGAAATGCGTATTCAATTCAAC Grohmann et
CylAc-R TTCTGGACTGCGAACAATGG al,, 2015
Cy1Ac-P TxRd-ACATGAACAGCGCCTTGACCACAGC-BHQ2
rbcS E9 TE9-F TTTTTATTCGGTTTTCGCTATCG Debode et al,,
terminator TE9-R TGAGAATGAACAAAAGGACCATATCA 2016
TE9-P HEX-TCATTAACTCTTCTCCATCCATTTCCATTTCACAGT-BHQ1
Specific 87705-F TTCCCGGACATGAAGCCATTTAC Savini et al,,
event 87705-R ACAACGGTGCCTTGGCCCAAAG 2012
Mon87705 87705-P TxRA-AAGAGACTCAGGGTGTTGTTATCACTGCGG-BHQ2
Specific 89788-F TCCCGCTCTAGCGCTTCAAT Charles
event 89788-R TCGAGCAGGACCTGCAGAA Delobel et al,,
Mon89788 89788-P FAM-CTGAAGGCGGGAAACGACAATCTG-TAMRA 2013
Lectin Lel-F TCCACCCCCATCCACATTT Pauli et al,,
Lel-R GGCATAGAAGGTGAAGTTGAAGGA 2001
Lel-P Cy5- AACCGGTAGCGTTGCCAGCTTCG-BHQ3

2.3.4 Msannfdue wazan1zUAzen
vinsanafidueaindegeiandgdedamadssdaulasiugnssy Yans1eddaundaslsl

AALUAINUENTTN Tan8198edlnadaulasiugnssy uas é’aa&mmaawm y Ima‘i% Lysis buffer
(Modified from Rogers and Bendich; 1985) Aduefianaliay ma“mamﬂmﬂaummumsuw’ma
U319 50 pl mﬂuummammmLﬂJmuLLavmmmammamLauLamsJmiaaal,ﬂﬂimivxﬂmmmwm
NIRANFULAY 260/280 nm

vhUARFen Tetraplex Realtime PCR IngldfieSoaiinUSnamswugnssaluanmads LCA80 cycler
(Roche Diagnostics, Germany)Iﬂﬂ@famﬁwﬁﬁ?mﬁﬂ?mmqﬂﬁw #1110 U 20 pl Sunduneu Initial
Denaturation ﬁqmwgﬁ 95°°C \unan 10 w7l sesetunew Denaturation ﬁqm%gﬁ 95 °C 1Juran 15
il $1uau 45 seUntiulUAIdunou Annealing way Extension figamndl 60 °C WWunan 1 unit S
45 50v wazaave Ae Tunewhliifuiiguvndl 4 °C $1uau 1 59U (Waiblinger et al,, 2008) Tngans
UfAzen anududuvesinswefuaginsuiinnmududu 1w (1X) 9esUfATe1 Simplex wag tetraplex
Real-time PCR fiauandlu Table 2.3-3 uay Table 2.3-4

Table 2.3-2 The detection of soybean gene structure by Tetraplex Real-time for experiment A

and experiment B

Condition of experiment A Condition of experiment B
GM Event Element-specific gene Element-specific and Event-specific gene
CaMVv35S Nos CylAc Lectin rbcS E9  Mon87705 Mon89788  Lectin
Mon87701 - - + + - - - +
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A2704-12 + - - + - - - +
GTS 40-3-2 + + - + - - - +
Mon87769 - - - + - - +
Mon87705 - - - + + - +
Mon89788 - - - + - + +

Non-GM = = = + = = - +

Remark: + = detected target gene, - = not detected non-target gene

2.3.5 mswﬂaaunﬂiﬂuﬁau%aeaqﬁﬁugaﬂﬁﬁ%aﬁ

noaumsUulouvesmsdudufaselnawieusesiiduefiatnlianandridaiuses
GTS 40-3-2 fiszdunsuudion 10% Widarududu 20 ng/ul iForsdaethusadludamdau 10, 1:4,
1:16, 1:64, WAz 1:256 LaLNAABUNIINTINEU Lectin ArgUfAzewuy Simplex Real-time PCR Uuvine
a”zymﬂmﬁaul,au?'um”u (threshold cycle: C) T1ASIEN HAA AATUA 19U8IA 1 C
(AC, extrapolated) AANUTUIBINTIN A1 PCR efficiency warAImNENRUSITLEY (coefficient; R?) oy
Ypuazvaten PCR efficiency awnsadmnaildainaunis?i 1 (Hougs et al;2017)

PCR efficiency (%) = (10 “/5°P9 _ 1) x 100 (@unns7 1)

Where: Slope = the slope of the standard curve, plotted with the y axis as C; and the x axis as

log (quantity)

2.3.6 MINATIUANNTUNIEAWU]A381 Real-time PCR
nageuAuTIzYeslEuesuarinTuT L 7 ¥y Metansredeiusesvesdunies
Faulasiugnasusia 6 anewusiszdunissu 10% uaztandrdeininadaudasiugnssuaneiug
NK-603 Tiseiun1suy U 5% ¢e3% Tetraplex Real-time PCR #anadeuanudimizvesjizenseis
Simplex Real-time PCR lngnaapuiiasyndu Wisuiieunaiuls Tetraplex Real-time PCR fivinng
nedeunStar 4 wi Ineldanngveaeuiieatuiisydu 1X (Table 2.3-3 waz 2.3-4) foehsiiduied
AUTNTU 20 ng/ul UTumS 5 pl (100 ng/reaction) %ﬂﬂg‘jﬁ‘%mﬁﬂ‘%mmqmﬁw 20 pl/reaction ¥11n"3
VAFBUTIUIY 12 97 Tuiind Ci NATILANANITHTIVTUAANTDY WALTUTUNIZLUTHUMIBU ANUI NN
vadlnswesuaglnsuivlasiasivasiadnuUasiugnIsuusaganeiug

Table 2.3-3 Reagents used for detection of soybean GM by Simplex and Tetraplex Real-time for

experiment A

Simplex Real-time PCR for each target gene (ul) Tetraplex
Reagent Stock (uM)  CaMV35s Nos Cy1Ac Lectin Real-time PCR
(pO
2XProbe master mix 2X 1x 1x 1x 1x 1x
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355-F 10 0.080 - - - 0.080

355-R 10 0.080 - - - 0.080
355-P 10 0.080 - - - 0.080
Nos-F 100 - 0.800 - - 0.800
Nos-R 100 - 0.800 - - 0.800
Nos -P 10 - 0.800 - - 0.800
CylAc-F 100 - - 0.320 - 0.320
CylAc-R 100 - - 0.320 - 0.320
CylAc-P 10 - - 0.080 - 0.080
Lectin-F 10 - - - 0.050 0.050
Lectin-R 10 - - - 0.050 0.050
Lectin-P 10 - - - 0.025 0.025
Template DNA (ng) 20 100 100 100 100 100

Total reaction (ul) - 20 20 20 20 20

Table 2.3-4 Reagents used for detection of soybean GM-by Simplex and Tetraplex Real-time for

experiment B

Simplex Real-time PCR for each target gene (pl) Tetraplex
Reagent Stock (uM) rbcS E9 Mon87705 Mon89788 Lectin Real-time PCR
(L0
2XProbe master mix 2x 1x 1x 1x 1x 1x
T ES-F 10 0.272 - - - 0.272
TE9-R 10 0.272 - - - 0.272
T E9-P 10 0.240 - - - 0.240
87705-F 10 - 0.180 - - 0.180
87705-R 10 - 0.180 - - 0.180
87705-P 10 - 0.100 - - 0.100
89788-F 10 - - 0.060 - 0.060
89788-R 10 - - 0.060 - 0.060
89788-P 10 - - 0.020 - 0.020
Lectin-F 10 - - - 0.050 0.050
Lectin-R 10 - - - 0.050 0.050
Lectin-P 10 - - - 0.025 0.025
Template DNA (ng) 20 100 100 100 100 100
Total reaction (ul) - 20 20 20 20 20

2.3.7 MSANEIANUTUTUNMNNEaNvalnsuasazlnsy
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Anwanududuiimnyauvedlnsueduasinsuresufjiten Tetraplex Real-time PCR lng
wsfumnudiduvedinsueiuasinsusenidu 3 sefu Ao 1) mundudusrsdeiisedu 1 dwansly
Table 2.3-3 uag Table 2.3-4 2) aududulnsieduasinsuiianas -30% (0.7X) uay 3) AT
Inswesuazinsuiliisiy +30% (1.3X) ‘vlmaaummamﬁmaﬁmawaqmmaammLtfdaawuﬁﬂiiu 6 a1
tug AseRunsusdu 10% yhnsmegeusiuan 12 41 shnsduiing ¢ ilerSsuifisuamnuuaneng
yosAnaaslum AN auveaUfiie Tetraplex Real-time PCR
2.3.8 NINAFIUAITATNNAVIINITATIAIATIEH

nageumdadinveanmsalnneilasideesiiataldantansedeusesiisefuns
UgUu 100% TUid o91suuuardutueendy 4 seduvesnisusuu Ae 10, 1, 0.1, uaz 0.01%
93 Tunvesdamdes (Haploid soybean genomic DNA) fivmidn 1.13 Alanuddnundu (pe/copy)
(Royal Botanic Garden, 2012; Savini et al., 2012) Lagdn1sldAUdud U UAYILUUWINAY 100
ng/reaction fatiu Aifesarnisuuilondrefurrannsadurnailusdaulasiugnssuvesiundesld
\Ju 8,849.5, 885, 88.5 way 8.85 copies/5 ul Aua1nU lnad1sun15asIadu CaMV35S promoter,
Nos terminator, CyIAc, rbcS E9 terminator, event Mon87705,event Mon89788 7IN15L8919A2YA
Bulevesiuvdedlifauvasiusnisy uagdmivdu Lectin Jnfudugrdavasduvdsnihninieans
defiduvesdninelidauasiugnssy shnmsveaeuluuisedunisUsuu 1w 12 41 Yufindr ¢
WemUSinaBinafiduedivnfigadeenansansanulaluusasdutimne Az PCR efficiency
Ammdunsn uazfosazaugndesunisnsiaiieset Wemaahvesfaseor lumsnsadui
WiRaanakUaIiugNTTY
2.3.9 MsAn¥UTINURDUERULUY

yns@nsUSinamudiutuuesfiduduiuy (DNA template) fivianzay naaeulagii
fhetnaftanalfainiandnedesusesiiszrumsuyiu 0.1% laeidenshefduevesiuvasdifnulag
Wugnssulndaududugainewindu 25, 50, 100 uaz 150 ng/reaction Muawy Alun1snageuly
uiazUFinuanutuduresiidy S1uau 12 41 vnstufindt ¢ Wesuifisuauiandses
Anadglunmsmusnamifuduresdidudunuuifaumnya
2.3.10 N1SVIIUHANTITATIAINATITHAIDE1NATBUA8IS Tetraplex Real-time PCR

YYIUHANITATIARALENG UNE 03 AUUAsTUTNTINA287F Tetraplex Real-time PCR
WIBuiguAuNaNITIATIE RNl URANNTA SIS kasR RSN vRnLUasiugnssu Me3s
Triplex Real-time PCR 3451un155U50991n1m5§1ua1Na 1SO/IEC 17025 Tunsnnaeudognsviavan
30 frog1e winduudaiugiuvdsuazdundesilddmiunisuilandiuiu 20 daegs fregrada
wpsdmsunaaauANtIwIgy (Proficiency test) $1uan 4 §egns uazdegalszamdu 4 léun voa
duvdes wdeu wanuzazne d1lneilndeu wlsfudsnds uaginlnansedes S1uluedisas 1
#9819
2.3.11 nMsaTeidaya
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Ansizvideyan1vaiiveingudiegmadeulagiinsizrinauwysusiu (Analysis of
variance) wazlUSeUiBUALUANAISUaIAaEs835 Duncan’s multiple range test (DMRT) fiszsiu
Auidesiu 95% lneldlusunsa IBM SPSS Statistics 23.0
2.3.12 ranuazaanuil

SreEIARLIUNNTITY 1 nanau 2563 - 31 Sunaw 2564 AT o e uRns
NAUITIRWUINITATIVABUNYUALAFUNT I AnuUIWUTNITY d1dnTTewaunvalulagdinin
NFUIPINTNYAT NIENTINNYATHALANN AL
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n19NAaasd 4 Wau135 Multiplex real-time PCR Tun1snsaadnnsasuazsiwundudiolna
AAuUAaINUGNITU 14 events (Btll GA21 TC1507 DAS59122-7 T25 MIR604
Mon810 Mon88017 Mon89034 NK603 MIR162 Mon87460 Mon87427 wa ¥
DAS40278-9)
2.4.1 Tand1984
dmfunsfnunill9¥an81959 (certificate reference material) vosdInadauUasiugnssu
14 ﬁﬂﬂﬁuﬁ: \Wu Bt11 GA21 TC1507 DAS59122-7 T25 MIR604 Mon810 Mon88017 Mon 89034 NK603
MIR162 Mon87460 Mon87427 wag DASA0278-9 Aiflefifudinsuuvesiiufaudasiugnssulusedud
LANAaURS Table 2.4-1 §aléi¥uinnIg1uan Institute for Reference Materials and Measurements
waziegeilneuaskansaeioug wu wisdnlne $1lnenszdes asudalng wlsinlne wazinda
T13lne ATUAIINOULATIEAINT eIl URN1TRTITIAT s gLas K And sl vdnLUaaiugnssy
dnITeimumalulag¥inin nsudvINITNYAS
2.4.2 MSENARALDUIBLAZATIVFDUANAIN
afafduevesian 1B lnannuuaiiugnssy (Tablel) uaziiagetnlnauasnans
duq 1wy waadnlna Fnlwanszdes aunssuisvesiesufjuiinsnsniinseidudiiv dauuas
WugN553 (Roger and Bendich, 1985) Tnedaegne 0.2 nSu ldnaeavnasivun 2 $addns i Lysis
buffer (Eurofin) Usuas 1 fadans nasliiidriusag Vortex Uusegnsluiainsmunugaumgiiuuuus
(heat block, Eppendorf) ﬁqquﬁ 60 DaFLYALTEE LN Proteinase K ALty 20 dadnsuss
fiaddns Usuas 10 llasdns wadlidrfulesndnvaenluu vuufitendeauasu 1 dalus 1elidu
asfigumgiivies dunnmzneudl 12000 pm 1ukan 15 wiit gedulalanasslus anazneulusiulae
sl Chloroform :soamyl alcohsl (24:1) Tusnsndu 1:1 nasilidriusie vortex Jumnmzneundign
drlaldnasnnnasdnl anpznoudduesie isopropanol Usuns 2 Tu 3 wesansazans 7 20 o9
wadea 1Wuan 30 wil udundusnazneudidued 12000 rpm Wunan 15wl §menaufidy
LofeleMuea 70% S 258U mnegnauiidueliuie udavaneseiigu uasuviliuande
1Buasie Wizard™ minicolumn (Promesga) Ingvinsarinfiduieainiansedesiedsas 5 %1 a519%0
USnauuazaan mesiiduedeinissadnlnslilafives vdantuidiiduedadaldlunaaounisd
oerasansfudsiisenlufidue lethAduwernfuiuuuuifiseditons laonsnnaaoududdiy
yostalne shnstiufindeyanavesufiselnethe CP (Crossing point) #ATiAs1zsildlumannisids
W&y JuiinAtanuduiusidaudu (R2) A1 slope ¥0981n15 wagAN ACt (extrapolated) = Extrapol Ct -
Mean Ct (Charles et al., 2008)

Table 2.4-1 The GM certified reference materials information in this study

No. GM (Events) %GMO Value No. GM (Events) %GMO Value
1 Mon810 blank <0.04 10 DAS40278-9 blank <0.03
0.5% 0.5
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No. GM (Events) %GMO Value No. GM (Events) %GMO Value
2 1
9.9% 10
2 Mon87427 100 11 TC1507 blank <0.05
3 T25 100 0.1
4 GA21 blank <0.08 1
0.1 10
0.5 12 DAS59122-7 blank<0.1
1 0.1
2 1
5 10
5  NK603 blank <0.04 13 Bt11 blank <0.01
0.1 0.1
0.5 1
1 10
2 100
10 14 MIR604 Blank <0.09
6 MIR162 100 0.1
7 MON89034 100 1
8 Mon87460 100 10
9 Mon88017 100 15 Non GM 0

2.4.3 MlnnziteyassiussnauvesBuiivanzaudmiuasivseunissiuunduludnlnadaudas
WUFNITU 14 eeWug

nvaeudeyavelidufnidon dusianuna Wslunes wesiiuwesd wavdulldmune veq
TIINARALUAITUSATIN 14 aneug Lawn Btll GA21 TC1507 DAS59122-7 T25 MIR604 Mon810
Mon88017 Mon 89034 NK603 MIR162 Mon87460 Mon87427 way DASA0278-9 mmmm%’azﬂa 2 W
1e'un International Service for the Acquisition of Agri-biotech Applications (ISAAA) Wag Joint
Research Center European Commission uddnngugueanidu 3 naqude 1. Budndenniedusieau
wa 21Uslumesvsawmesiiunes waz 3. 8uttdmuneg (Waiblinger et al., 2008; Cottent et al., 2013;
Huber et al., 2013; Broeders et al., 2014; Fraiture et al., 2015 and Peng et al., 2016) ¥oIU 131 NA
danvasiugnssu ienvhassanudtusuesnmssunaneiudininadnulasiugnssy (Matrix)
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2.4.4 Anwanudnuwizvadinsiwasuasinsudadlnadauuainugnssy 14 arewug aewmaila
Real-time PCR UU Simplex kaz Multiplex

fdueInfeg1eiansdlninadawlasiiugnssy 14 arewug leun laun Btll GA21
TC1507 DAS59122-7 T25 MIR604 Mon810 Mon88017 Mon 89034 NK603 MIR162 Mon87460
Mon87427 way DASA0278-9 illasiadivesdu wazWesifuduudouluseduningg smadeuniny
WHNZALLaZ AT INIZINZaedlnswesuaslnsusiaUfATeN realtime PCR ngldlnsiuasuazinsu
ﬁlm’sﬁlaauﬁuiuﬁjaﬁl 3 (35SCaMV promoter, Nos terminator, Pat, FMV wag Ubiquitin) UNUINTID
ApseTuuUndu mMmewaila real-time PCR WUURSI9F1081971az8U (Simplex) WisulisuAun1snsn
AWATIZRRUY Multiplex fog1sag 3 %1 (Johansson et al., 2006) Tuiin A1 Crossing threshold (Ct) 7
IanufAzeweusiazds then ct Aldinnsaaeunaniumnzaivedlnsieslnsuaannisidieuiie
AULANANITBIARAY Ct 7ila1n35 Multiplex AU 33 Simplex veuAazdIog19iEwoR1833 Pair
Sample T-test 4agATINABDUAIUTINIZINLAIVBILNTUDTINTUIINAINGNA BIVDINTANUATEN
Lﬁauﬁ’u%aﬂaaaﬁﬂizﬂawaq@'ummmmﬁ 2 (Table 2) ud1u1miAn False negative rate way False
positive rate 31n75U84 Broeder et al. (2014)

2.4.5 nMsnadauysEandnmnsiiaufisen Multiplex real-time PCR

wTenfLd uot 1 lnadanUasiug nssud nasiuseineatewus Btll GA21 uaz
DAS559122-7 (iilesanitaanuaneiug fuiunulunisnmaswunaeiusliffian) fsesumsusuu 1
Wosiud ludnsidn 1:1:1 USulillennadudn 20 wilunsusslulasdns Usuies 5 lulasdns 1Wea1sd
Buiedinanisetiuiavs (deionized water) idndau 1:2, 1:4, 1:16 uax 1:256 lnsusiazd1duyii 6 61
$1ay 4 50U inuneaaul)iser-Multiplex real-time PCR nEnuhnavesdn Ct vesudazduiivh
N13959980ULAT19NI AT VUNIATFIY (standard curve) M1135U09 Broeder et al. (2014) uag
INAUNITVBINTINAMITUTUNI9IFIUUIUATIUIUNT AT PCR efficiency, A Linearity (R?) wazn
Slope taziAfInaIuNUIBUBUAUAIMITITMBsUIR g 1149 JRC-EURL

2.4.6 NMsNAFUANNTIEY (precision) wazAMLsiLET (accuracy) Tumsnsiasaudnalnadaulag
WUFNITU 14 enewug dremaila Multiplex Real-time PCR
w3suuednlnadauasiugnssuiinanfusyninsaneiug Btil GA21 wag DAS559122-7
fiszsunisuzdu 1 Woddud Tushsnau 1:1:1 Usulvilanududu 20 uilunduselulasdng 91nty
M31980UBU Event Specific Mon810 wag NK603 sufudu HMG aaemaila Multiplex real-time PCR
4 pds aftaz 12 91 udaAedsrern Ct IngfuiamiAIAILfisweisnsnsIaaeuRaenis
AnammandonuunnIgIuduing (Relative standard deviation: RSD) ¥8sAn Ct vasusiazdu dmiy
AL U095 N1 TIvdeuAuIlaldAnUes g unduusyansanunUsiu (Coefficient of
variation: CV) lag ﬂ'%ﬁ"mwummgm (Standard deviation: SD) 98aN15ATIVAOULAALASINAZIINT
4 a1 fAuUasnisues Broeders et al. (2014)
2.4.7 M3waTvidaya
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Ansizvideyan1vaiiveingudiegmadeulagiinsizrinauwysusiu (Analysis of
variance) kazlUIBULIBUANULANGNTDIALRADA875 Duncan’s multiple range test (DMRT) #3g#uU
AMULTOIU 95% Lagldlusunsy IBM SPSS Statistics 23.0

2.4.8 LakazanIun

[y

53EELIAANEUNNTIT
nANITEWMLINITATIFERUNUALY

q

1 9@1AY 2562 — 31 SuAw 2564 ATUNTITY o MioauuRns
un3

(%

J
dunidanuusiugnssy dudnideiauimeluladdinin nsudvinis

INEAT NIENTNLNEATILATERNT]
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P> = a
UNN 3 Wan1sAaneIkazanusigna

3.1 Wan13AiuauUedlATINg
N15NAAReR 1 WAu135 Multiplex Real-time PCR i ans29Annsasnazsuundudianandas
WUFNIU

3.1.1 nsanaRtsulBLAsNAdaUANIEUSIUGTe

namsafnAdueresdn ulinn @uieifies uasruadneunseu Fedsae 3 61 devhnig
'3’91?1'@mmLsﬁmsﬁuLLasﬁﬁﬂaqu§qw§ﬁaaaLUﬂImT,WImﬁma% MultiskanGO (ThermoFisher Scientific,
Finland) nuAmududuvesiiduenniogiaiidngs 5227 fs 568 ulunsusielulasins udivang
dnsunamsalinsigididesnsdusi 20 wluniudelslasing eauuiavsvesitiuie A260/A280
wuihdandaud 1.97 fv 2,10 Fsdtendanuuianianinasifisensu 1.8 f32.0 Wethetefisuied
afaldumaaevarstiudiufAselasnisnsndu LD #e Simplex Realtime PCR WUt faogaiiduie
A1 R? 5811319 0.98-0.99 A1 ACt (extrapolated) 5811313 0.17 §19 0.52.(FAN119557U ACt < 2) A1 Slope
I¥NINN -3.18 919 -3.97 (A111ATFIU -3.1 > Slope = -3.6) A1 efficiency ¥M319 106.21 99 78.59
(A111m351U Simplex Real-time PCR 7 90 - 110%) (Wu et al;2018) uansiIsnsanamduleved 17
o19aziluanad ulziuluieg wiiduedn wiilefinrsunisatrududuazenuuignsudanudn
wingan Safenifiduedmlunaaeululiiten Multiplex Real-time PCR sioly ileUssidiudsnandiuly
HlumsléiduiiBueduuuuresfjasen sinmsatamisuennudaiivinegiu dedldimesiidgrdidu
nsrlunsatmiiesaniidod suazidonvasedu iy msl935 Guanidinium-HCL wenandudsfimsiia
Amylase flegoelananathmanewinnsihliuians (Sajib et al, 2017)

Table 3.1-1 Rice and its product DNA extraction and inhibition test

DNA concentration Ac Efficiency )
Sample A260/A280 Intercept  Slope R
(ng/ul) extrapolated (%)
Rice 5227:815 + 162.40  2.08 + 0.01 0.52 23.76 -3.97 78.59 0.98
Rice flour 4529.72'+ 190.60  2.10 + 0.01 0.17 24.99 -3.18 106.21 0.99
Rice noodle  4905.39 + 344.01  2.10 + 0.00 0.03 25.03 -3.54 91.51 0.99
Rice cracker ~ 568.06 + 100.04 1.97 £ 0.00 0.17 27.36 -3.22 104 0.99

3.1.2 ANNINWIZVRIINTIDTUATINTY
VagoUALTINIZAURIBE 1 naIalnfo uled 1A ARUaIRUgNIIU PGSE28 (Bt63 Rice) uaz
pGSE220 (LL601) was sif'nlm'(?f@LLUaaﬁuqnssuﬁﬁﬂﬁLﬁm (spike) pGSE28 (Bt63 Rice) wag pGSE220
(LL601) uazdlufindfidwevasdndnuuasiugnssy LL62 TuufAseuuy Simplex Real-time PCR
fhogear 3 91 TnsudazBudhnne wuidledsudiousitléiu True positive/negative Tainu False
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negative Way False positive kansdemnusnimevetlnswesuazinsufisanwuuianusinziosay
100 seynduithmaneiia 2 4a Fuwandlu Table 3.1-2 ludaunes plasmid DNA pGSE220 (LL601) Taiwy
8u CaMV35S Promoter way NOS terminator kag Bar way plasmid DNA pGSE28 (Bt63 Rice) lainudu
Bar \ilesnidunanafindiduedfinisldianzunduilinmalinuasunuesdussneuvesaneiug
MINFILUOYAVDI ISAAA (ISAAA, 2564)

Table 3.1-2 Specific test of primers and probes of CaMV35S Promoter, NOS terminator, PLD,

CrylAb/Ac, event specific LL62, event specific LL601 and Bar
Target genes (real-time PCR) (n=3)

Samples
355 NOS PLD  Bar LL601 LL62  CrylAb/Ac

plasmid DNA pGSE220 (LL601) - - - - + . )
Genomic DNA LL62 + - + + - p -
plasmid DNA pGSE28 (Bt63 Rice) - + - - A - +
Non-GM rice+ pGSE220 (LL601) - - + - 4 - B
Non-GM rice+ pGSE28 (Bt63 Rice) - + + - y - +
10% RR + + - - - - .
0.1%RR + + S _ - - .
Non-GM rice - - + - - - -
Water - - - - - - -
Specificity 100%

+ means detected and - means not detected

3.1.3 UseanSnamnisiiaug)nsen Multiplex Real-time PCR

naaouUszAnsamuesnaiasnudulvingluufien Triplex Real-time PCR vasyndudi 1
V998U CaMV/355 Promotet, NOS terminator ay PLD hazUszd@nsninusy Tetraplex Real-time PCR
V098U CrylAb/Ac, event specific LL62, event specific LL601 wag Bar ynsvaaeuil DNA template
14 plasmid DNA pGSE220.(LL601), plasmid DNA pGSE28 (Bt63 Rice) wazdlufingd LL62 Sudu 100
copies Feaadugisuduil 1:4 1:16 1:64 waz 1:256 NadauyUsEanSNINNIsLAnUgN3eN Triplex Real-
time PCR 4038t 1 uag Tetraplex Real-time PCR vasBuynil 2 lnguszansamussmsiinuiisen
grlgvesnsiiuduuBulivane aunsadwalfaingnsdiuan PCR efficiency = [10°/9909-1] Gagin
Ideal slope 71 -3.322 a@mdu 100% efficiency Inaan Amplification factor fifuiadldd 2 nuneds
mawfindnaniiu 2 copy TunnseuvesufAsorandriiuandlu Table 3.1-3 wuilsan Amplification
factor lunndudmuneinegsening 1.84 §1 2.09 Anidu efficiency ogjsvning 84.07 s 109.04% o]
Tuinausisensuld 7 80 3 120% dm5u Multiplex Real-time PCR (Broeders et al. 2014) MROLERE Y
Adennsit 1:256 Tansansranududmnednlnglfidenind DNA template S1usutesiuly
Mlndeyganinginii 40 cycles munw&?&ﬁmﬁﬁ%a'ﬁué}’u
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Table 3.1-3 Amplification factor, PCR efficiency, slope, linearity and intercept of CaMV35S
promoter, NOS terminator, PLD CrylAb/Ac, event specific LL62, event specific LL601

and Bar genes detection using Triplex and Tetraplex Real-time PCR

Dilutio  Start Ct of target gene detection
n cop 35S NOS PLD Cry1Ab/Ac Bar LL601 LL62

1:0 100  32.02+0.8  28.22+0.4  21.67+0.4 28.74+0.3  31.33+0.2 28.17+0.5  31.30+0.4
1:4 25 34.07+0.5 30.48+0.3  24.65+0.7 30.56+0.7 33.54+0.3  30.23+0.2  33.57+0.1
1:16 6.25 36.02+0.1 32.32+0.6  26.62+0.3 33.03+0.4  3576+0.6  32.03+0.7  36.16+0.5
1:64 1.56 37.83+0.3 34.35+0.1  28.59+0.1 35.10+0.1  37.76+0.2 34.01+0.3  37.82+0.2

1:256 0.39 - - 30.68+0.9 - - - -
Amplification 2.09 2.04 1.99 1.84 1.92 2.08 1.92
PCR efficiency 109.04 104.70 99.58 84.17 92.89 108.22 92.00
Slope -3.12 -3.21 -3.33 -3.77 -3.50 -3113 -3.52
R” 0.99 0.99 0.99 0.99 0.99 0.99 0.98
Intercept 32.21 28.51 22.62 28.35 31.46 28.31 31.60

3.1.4 Ao (precision) wazAuLiugT (accuracy) AsEnunsalunsIue (repeatability)
¥a3Uj)nN3e1 Tetraplex real-time PCR
%ﬂﬁaUﬂ’J’]mﬁlﬁJﬂLLagﬂ’NiJLL@J'uE]’W‘UENUQﬁ%Eﬂimﬂ,uLLG]'a%GU‘U@Qﬂ’ﬁVI@?{@Uﬁﬁ’m’Juﬁgﬂ 10 §1 ¥
NISNAADY 3 TDUNITNAGDY Lﬁawmaaummmmmsalumimu%ﬂmaaﬁuLﬂmma‘l,uﬂﬁ'%m Triplex
Real-time PCR v99afuil 1 wosdu CaMV355 Promoter, NOS terminator wag PLD Ineld3lufind
LL62 LU UDNA template LazUsed@n5a1nvae Tetraplex Real-time PCR w048 U CrylAb/Ac, event
specific LL62, event specific LL601 Wag Bar 19" plasmid DNA pGSE220 (LL601), plasmid DNA
PGSE28 (Bt63 Rice) wazdlufind LL62 .JUDNA template WawSauiiisusn Cp fildainnisvitlunsas
FOUNUIN %RSD 8¢5¢1119.0.47 §91.19 e‘z’fqﬁa’j’mamimaauﬁﬂmLﬁaaLLazﬂ’mmmJué’wqq Turaued
dawssudisuaiildannisunasy 3 sevthanade Cp 7ldudwInmALRdssenINeseu du
Deauunasguues desagdnidonvunnsgudininvosusazdunuin feegszving 0.16 fa 0.4
agluinarinseeniulavesnisnmvaeuigdauUasiugnisulnuningiemaiin Multiplex real-time
PCR 7 %RSD #astioanindesar 25 (Broeders et al,, 2014 uag Del Gaudio et al,, 2012) UaA4A
FBnsmedeu annefildlunimegeu nsweslnsuiildlunismegeu fenudiss Anuwdug was

A1U1309U AVBINIINTIIAANTBILAZIMUNTIIRARUAINUGNTTAEWLS LLE0L LL62 uay Bt63

Table 3.1-4 Precision accuracy and repeatability of Multiplex real-time PCR

. Averace Cp
Replication
355 NOS PLD CrylAb/Ac  LL601 LL62 Bar
1 33.97 34.74 33.71 35.23 34.88 35.21 35.25
2 34.19 34.66 33.72 35.04 34.44 35.08 34.65
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3 34.29 35.14 34.42 34.72 34.93 34.84 35.08

Average 34.15 34.85 33.95 35.00 34.75 35.04 34.99
SD 0.16 0.25 0.40 0.25 0.26 0.18 0.31
RSD (%) 0.47 0.73 1.19 0.73 0.77 0.52 0.88

3.1.5 YANAVBINITNTIDIATIZH

nageulil oA TadiAnveinsnTialinTzivesyaduil 1 1§un CaMv3ss Promoter, NOS
terminator wag PLD lagld¥aqnaaouifuilufindfduevesindnuuasiugnssuaneius LL62 fiszdu
Aty 10, 5 uar 1 copies ¥inmsnadeu 10 91 Taefl 5 copies AmsvngeURidwsansIanuiy
finntiouninfeuaz 90 v3etiesnin 9 dreensly 10 Fegns FardnsiAnvesnsnsaiinseiasdodinn
wnnIgaar 90 Seausaseusuld (Anonymous, 2011 uar Broeders et aly2014) Tuvasd 10
copies Wu3tta 3 SuidmunedliAinisasianudosas 100 Swihlinsuan AdafiaveInITATIa
AAs1Ehiveedy CaMV355 promoter, NOS terminatorihay PLD laadludindmd ulovosd1innuuas
wugnssuatewus LL62 1uianlunismaaeusgil 10 copies fafignsly Table 8 #m3un15nsaa
Ainszvivesyadudt 2 leun CrylAb/Ac, event specific LL62,/event specific LL601 way Bar 1450
WﬂaauLﬂuﬁffnlaiﬁ'mLLUmﬁ’uqﬂﬁmﬁﬁmiLﬁm plasmid DNA pGSE220 (LL601) whag plasmid DNA
PGSE28 (Bt63 Rice) 71 10, 5 way 1 copies Wu3n Buitiumung CrylAb/Ac wag event specific LL601
izﬁumiﬂzﬂuﬁ”lqﬂﬁmmwuagjﬁ 5 copies luvgizdi. Buévent specific LL62 waz Bar fisziunis
Ugdushgafinsianuegil 10 copies svmsazdlin gaduita 2 4a flendadiinvesnisnsratinszd
10 copies fsfiuansly Table 3.1-5

Table 3.1-5 Limit of detection of CaMV35S Promoter, NOS terminator, PLD, CrylAb/Ac, event
specifc LL62, event specific LL601 and Bar in Multiplex Real-time PCR reaction

Sample + spike o Ratio (Detection: Not-detection) Limit of
, Target gene . Replication d .
plasmid 10 cp 5cp 1cp etection
Rice + plasmid NOS 10 10:0 10:0 0:10
DNA pGSE28 CrylAb/Ac 10:0 10:0 0:10 5cp
PLD 10:0 10:0 0:10
Rice + plasmid LL601 10:0 10:0 0:10
- 10 5¢cp
DNA pGSE220 PLD 10:0 10:0 0:10
CaMV 35S 10:0 0:10 0:10
Genomic DNA Bar 10:0 0:10 0:10
LL62 LL62 10 10:0 0:10 0:10 10cp
PLD 10:0 0:10 0:10

32



3.1.6 VYIWHNANITNTIVIUATIZIRADY19NATBUAI85 Multiplex Real-time PCR

YeeHanITIAdey Yalnsiuesinguie3sns Multiplex Real-time PCR vaayail 1 uag 2 Lile
Usziiiuanuduldldvesihulivaaeuais ngnaaeuiudaogdn wazndnsusidinfiiinisinnds
nT19939 e fURM TN uIfeiansnTadeufivuazqdunidfauusiugnssy neldunsgu
ISO/IEC17025:2017 $1uau 50 faegns wiadusnegnadnn 27 fegne idumeiien 20 daeens ududs
1 3 fegne w1 yegslinsamanudu LD usdmiuBudminedunsialiny wansiannslaid
M3Uzduresimiaulasiugnssuluiegsiivewiesl foAnsinga fauanmanisnaaoulu Table
3.1-6 uaﬂmﬂﬁuﬁmimaauﬁaaa'w%’nﬁhjﬁmLLUaaﬂuqmiuﬁﬁmﬁlﬁui’a@é’wﬁﬂmaau (spike) Uy
Aeauazuuu 2 via wag 3 viadeseiuaudululdlunsldgalnswesinguis 2 yaluns
U URNuass Inenuiryaneaeviiussaniainlunisesianvduidmneaiudiegnamnasusiingne
agnasiuszananm fauandly Table 3.1-7 vailen Cp vosBudhmnedoriuenaliaseiuld Wesain
DNA temnplate shafurilddaanansasianuiulglindontuidwmalilien Cp Auansrstuiiosan
manTvlareidudinunmidonnveusuldluniserunanisnagey

Table 3.1-6 Testing of 50 rice and its product samples from ISO/IEC17025 laboratory in 2 sets of

primers and probe

First set of primers and-probe Second set of primers and probe
Sample Number
355 NOS PLD Cry1Ab/Ac Bar LL601 LL62
Rice 27 Not Not Detected Not Not Not Not
detected  detected detected detected detected detected
Noodle 20 Not Not Detected Not Not Not Not
detected.  detected detected detected detected detected
Flour 3 Not Not Detected Not Not Not Not
detected " detected detected detected detected detected
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Table 3.1-7 Testing of spike samples into non-GM rice in 2 sets of primers and probes

) Cp £ SD (h=3)
Matrix
First set of primers and probe Second set of primers and probe
DNA Spike 355 NOS PLD Cry1Ab/Ac Bar LL601 LL62
- - - 22.20 + 0.02a - - - -
LL601 - - 29.88 + 0.16¢ - - 34.12 + 1.01c -
LL62 36.24 + 0.64b - 29.64 + 0.24c - 35.41 + 0.64b - 36.15 + 0.35b
, Bt63 - 3082 + 1.11b  29.69 £ 0.09c  36.11 + 0.25¢C - - -
Rice LL601 + LL62  35.83 + 1.30a - 23.35 + 0.08b - 3059 £ 0.29a  31.62+090a  34.91 + 0.43a
LL601 + Bt63 - 33.45 + 0.53a 2329 + 0.22b  33.41 + 0.39a - 31.78 + 0.19a -
LL62+ Bt63 3582 +0.2la 3320+0.49a 2321 +0.09 3356+ 024a  34.35 + 0.04a - 34.52 + 0.07a
LL601+LL62+Bt63 36.79 + 0.22b  36.79 + 0.22C 2343 £ 0.06b 3425+ 0.27b 3558 +0.06b  32.38 £ 3531 +
- - - 25.75 + 1.77a - - - -
LL601 - - 33.63 + 0.14b - - 33.93 + 0.39b -
LL62 36.7 + 0.29b - 33.36 + 1.03b - 36.63+ 0.54¢ - 37.40 + 0.35C
Bt63 - 35.06 £ 0.62b  34.22 £ 0.63c  35.48 + 1.06C - - -
Noodle LL601 + LL62  35.61 + 1.68a - 25.98 + 0.27a - 3526 + 0:32b  31.69 £ 0.30a  35.63 + 0.42b
LL601 + Bt63 - 33.89 + 0.66a 2575+ 0.17a  32.65 + 0.39%a - 31.15 + 1.12a -
LL62+ Bt63 3597 + 0.42a 33.23 + 0.16a 2559 + 0.08a 3332+ 0.78a  34.45 + 0.41a - 34.63 + 0.32a
LL601+LL62+Bt63 37.02 + 1.28b  33.38 + 0.20a 2567 + 0.18a  34.31 £/0.64b . 36.03 + 0.63c  31.41 +0.85a 3596 = 0.42b
- - - 25.10 + 0.11a Y - - -
LL601 - - 30.61 + 0.24b - - 34.07 + 0.59b -
LL62 37.79 + 0.23C - 31.31 + 0.41b 3 35.75 + 0.95b - 36.12 + 0.95b
Bt63 - 3435+ 0.97b  31.02+044b . 34,72 + 0.13b - - -
Rice LL601 + LL62  35.58 + 0.37a - 26.35 +:0.15a - 30.89 + 0.80a 3176 + 0.1da  35.06 + 0.61ab
flour LL601 + Bt63 - 32.93 + 0.70a 2638 + 0.19a  33.40 + 0.21a - 31.47 + 0.13a -
LL62+ Bt63 36.58 £ 0.31b  33.19 + 0.21a 2587 £ 0.66a 3321+ 042a  34.20 + 0.37a - 34.27 + 0.32a
LL601+LL62+Bt63 36.29 + 0.68b 33.71 + 0.89ab. - 26.34 + 0.05a  34.03 + 0.32b 3512 +032b  31.89 +0.08a  34.99 + 0.30a
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N1MAARIN 2 WAILAS Multiplex Real-time PCR Lilan3223tAs1end1anannuuainugnssy

3.2.1 MsannfduBLazNAdaUa1SEUEIU]A3e
anududunazauuignivesiilduelinaddgsenisnnaliasziiivdawlasiugnssy 39

I (%
a a v v

Sueiadalddumsiinansiaaouuii AUUIEnE waranssudeuFzenielinaAnuiizeanis
Wisgutneesvauysallagliflansidannsujisen Tasameujisoridnmafissuuduansdy
wonfumanuirdiansdudsluufaseluiidueiadalfazdosiinshinansdudsufasenduneude
mmgﬂﬁawaqmamimaau (Mazzara et al., 2005, Cankar et al., 2006 way Turkec et al.,, 2015) ta
nsafafidueesinad uldnad venilfsdsasy uasrusounsey fedisay 3 91 idevhinistn
Aranudutunazaauuigns daeaunlnsinlndined MultiskanGO (ThérmoFisher Scientific,
Finland) wuAnanududuvesiiduiennietieilangs 5080 fis 1168 wilundusielulasans Fadivane
dmsumansanieneifidesnsdus 20 wilundudelalasdng Arnuusqnivesiidue A260/A280
wuihdiardaud 1.95 fv 2,04 FeftordauuIavinninusivisensu 1.8.84 2.0 Wethiegsiduied
afnldumaaeuasdudsufizenlneniansindu ACC-1 #o Simplex Realtime PCR wuin daegafiby
10l R? 58113749 0.98-0.99 A1 ACt (extrapolated) 3¢9 -0.4 f14 0.3 (A1119557U ACt < 2) A1 Slope
FENIN -3.24 019 -3.47 (AWMU -3.1 > Slope = -3.6) A1 efficiency 5¥M319 103.54 §19 94.17 (AN
1NA35U Simplex Real-time PCR 71 90 — 110%) (Wu et al;; 2014) 9nsamsvinaeuansssssuiisemuti
madisturesdutimnglusiorseurenisengals amnsndiistuduaesinldmunasisonsuluud
avsou IneufAsengnivfiauysaituasiien Sloped -3322 Aniluen f1 efficency 7 100% (Fraga et al.,
2014) uandlidfiuiismsatadiBuiildmavraoiitssdninmgs WWSmafduenaranuuiavigs Tns
fdueildusernanssudufisemmedwsulilummedey feiuandy Table 3.2-1

Table 3.2-1 Concentration, ratio of A260/280 and inhibition test of extracted DNA from wheat

and wheat’s products

Concentration Ratio Inhibition test
Sample 5 .
(ng/pl) A260/280 AcC R Slope Intercept Efficiency
Wheat 5080.37+242.24  2.04+0.00 -0.23 0.99 -3.24 23.75 103.54
Wheat flour 2155.22+264.58 1.95+0.00 -0.40 0.99 -3.30 22.65 100.92
Instant noodle  1488.20+71.17  2.02+0.00 0.30 0.98 -3.47 20.98 94.17
Cracker 1168.80+178.14  1.95+0.01 0.08 0.99 -3.44 25.07 95.30

3.2.2 anudwizvaslnsuaswazlnsu

NAFRUAUT NIVl NTINOT WAl NTUTY 2 4a AuAleg 1N vluAnLUaIRuENTTY wasiY
AnwlawiugnIsueilamneg wanaia pUC57-MON71800 uay walaila MON71200 54 13 yianadey
yilaay 3 grlunsazduludiTerunuy Simplex Real-time PCR lngusiagduidvaneg wuinile
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Wiyutneuay 161 AU True positive/negative luwu False negative La¢ False p05|t|ve IGIRGE
m’mmLWﬂwuaﬂWiLuaﬁLLaWIwwwaaﬂLLuuummmew g¥opay 100 Aoynduitmanesi 2 4a Fauang
T Table 3.2-2 wenaintud evnsiUssuiiiauan Cp ¥24U§]384UU Simplex Real-time PCR fiu
Tetraplex Real-time PCR #u31f1 Cp 91nUfjAisen Tetraplex Real-time PCR fifngeniniiieadntoaus
Liunnsinsegeiidudidgnneata daandly Table 3.2-3 wag Table 3.2-4 LaATIATIILLNEALVBIYA
Inswesuarinsuiieonuuy uazan1izvesufisognldsensiindruiududmine aenadesty
Broeders et al., 2014 fikansnudunizvasinsuesinsuiudutmanefeufizounuu Simplex
Real-time PCR

Table 3.2-2 Specific test of primers and probes of CaMV355 Promoter, NOS terminator, ACC-1
MON71800, Lectin, HMG, CruA and MON71200 in Simplex Real-time PCR

Target genes (Simplex real-time PCR).(n=3)

Samples -
355 NOS MON17800  ACC-1 HMG Lectin CruA MON71200

PUC57-MON71800 + + + + - - - -
MON71200 (Wako)
Non-GM corn - - - - + - - _

- + - - - +

Non-GM soybean - - - - 3 + - ,
Non-GM canola - - - R - - + -
10% RR
0.1% RR
NK603
MON810
MIR604 -
GTS4032
A2704-12
Rf3 - + - - - - + -
Water - - - - - - - -

+ + + + + +
+ o+ + + +
1
1
1

Specificity 100%

+ means detected and - means not detected

Table 3.2-3 Crossing point (CP) of CaMV35S promoter, NOS terminator, MON71800 event specific
element and ACC-1 by using of PUC57-MON71800 plasmid (1 pg) as a template in
Simplex and Tetraplex Real-Time PCR reaction *P < 0.05 (t-test) (n=3).

Crossing point (CP) + SD

Target -
Simplex Tetraplex t-test
CaMV355 promoter 34.15 + 0.37 34.92 + 0.02 nd
NOS terminator 33.78 £ 0.01 34.26 + 0.15 nd
MON71800 34.64 + 0.35 35.19 + 0.01 nd
ACC-1 33.43 + 0.06 34.10 + 0.04 nd

nd means not statically different between two columns
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Table 3.2-4 Crossing point (CP) of HMG, Lectin, CruA and MON71200 event specific element by
using wheat spiked corn, soybean, canola DNA at 0.05% and MON71200 (Wako)
plasmid DNA at 0.1% as a template in Simplex and Tetraplex Real-Time PCR reaction

*P < 0.05 (t-test) (n=3).

Crossing point (CP) + SD

Target -
Simplex Tetraplex t-test
HMG 35.16 + 0.19 35.56 + 0.75 nd
Lectin 34.19 + 1.20 34.68 + 0.64 nd
CruA 34.20 + 0.11 34.86 + 0.48 nd
MON71200 35.10 + 0.15 35.84 + 0.49 nd

nd means not statically different between two columns

3.2.3 UseanSnimnisiiaug)nsen Tetraplex Real-time PCR
nagoulsEAns A mueansifinduuutmngluufiel Tetraplex Real-time PCR v03tnu
W 2 ¥msvegeul DNA template 3udu 200 wilunduieanadudisududl 1:4 1:16 1:64 uay 1:256
nagoUUsEANSAMNTARURATE Tetraplex Real-time PCR waduynd 1 1éun CaMVv35s promoter,
NOS terminator, MON71800 event specific element tag ACC-1 LLazgwqmﬁ 2 laun HMG, Lectin,
CruA wag MON71200 TagUszans amvosmaiind§Asengnldvosnsiiiudiuiududmune aiunsa
AaldaingnsAiuias PCR efficiency = [107/°°%-1] Faein Ideal slope 71 -3.322 dsAntdu 100%
efficiency Inaa1 Amplification factor fisanlai 2 munedenadivsuandu 2 copy Iunma‘usuaa
UfAsanerfinanslu Table 3.2-511uaaldA1 Amplification factor lunnduidmsnedidiegszning
1.81 9 2.13 Aty efficiency pg5zmang 80.88 fis 113.21% agflutnausionsuld 7 80 fa 120%
#1§U Multiplex Real-time PCR (Broeders et al. 2014) wanslifuinyalnsimodlnsusts 2 yalu
UFA36n Tetraplex Real-tifhe PCR finamanzaslunsifiuduiuduidsne amnsalinsiadanses
HyAnLUasiugNITuLaETIMUNAIgNUEUIaNEAnLUaRTUEN TN MON71800 hag MON71200 laagnedl
Usednsnn dsfudandlu Table 8 viadiadefivziinarouzaninmuosufAsengnlsiivatsegns iy
ANENeINAR IR UFFSe JUNUUYR v AR uazmseonuuylnswesinsufivnzay

Table 3.2-5 Amplification factor, PCR efficiency, slope, linearity and intercept of CaMV/355
promoter, NOS terminator, MON71800, ACC-1, HMG, Lectin, CruA and MON71200

genes detection using Tatraplex Real-time PCR

Dilution  pNA Ct of tareet gene detection
GM:  conc. CaMV355 NOS  mon71800  ACC-1 HMG Lectin CruA  MON71200
1:0 200 23.52+0.28 26.61+0.81 26.60+0.35 25.30+0.27 25.15+0.52 22.35+0.14 28.42+0.53 27.61+0.85
1.4 50  26.38+0.61 28.46+0.34 28.60+0.42 27.14+0.64 27.21+0.37 24.55+0.64 30.41+0.39 29.58+0.41
1:16 12.5 28.70+0.29 30.72+0.43 30.30+0.35 29.24+0.95 29.71+0.49 26.22+0.31 32.71+0.82 31.76+0.53
1:64 3.125 31.05+0.48 32.88+0.16 32.08+0.79 31.67+0.79 31.80+0.78 28.33+0.85 34.86+0.17 33.60+0.18
1:256  0.781 33.35+0.59 35.01+0.42 34.76+0.58 33.69+0.23 34.31+0.43 29.95+0.433 36.89+0.74 35.64+0.15
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Amplification 1.81 1.89 1.98 1.87 1.81 2.13 1.90 2

PCR efficiency 81.48 88.82 98.23 87.36 80.88 113.21 90.04 99.86
Slope -3.86 -3.62 -3.36 -3.66 -3.88 -3.04 -3.58 -3.32

R” 1 0.99 0.98 0.99 0.99 0.99 0.99 0.99
Intercept 24.05 26.31 26.37 24.91 2491 22.68 28.32 27.64

3.2.4 Ao (precision) wazAuLLUET (accuracy) auaunsalunsaue (repeatability)
¥a3Uf)nse1 Tetraplex real-time PCR
maaum']mﬁmLLazmmLL@JueTwaaiJﬁﬁ%mImsﬂuLwiaziausummﬁmaauﬁﬁﬁmu%ﬁ 10 91 ¥
N1SNABY 3 S8UNIINATEU Wl onpdeuANasnsalun sug vesiudnang Camyass
promoter, NOS terminator, MON71800, ACC-1, HMG, Lectin, CruA wag MON71200.15 ovUSeuiiieu
A1 Cp Abdannisvitluudagseunuin %RSD 98581319 1.25 D1 2.59 Fafedtranisnadeuininanies
TRET PRI TuvagidlowSeudisuanfldannnisnageu 3 seuAnads Cp 7ilduAuInm
Anadeseninegeu dmudssuuinnsgiule: fesavdrudsauunasswdimsvosusagdunuin Je
9g 5811714 0.04 89 1.8 agluinain1sueusuldvein1snsivapuliun awdaanugnIsUTIRUAINA Y
wAfla Multiplex real-time PCR A1d1 %RSD dostiaeningasay 25 (Broeders et al,, 2014 wag Del
Gaudio et al,, 2012) WAAIAIIEATNAEOU dn1eildlunivaasy nswesinsuildlunisvaaey
faudies aruusiug warannsamusldveamnsaafansesuaruundmaafauUasiugnss

Table 3.2-6 Precision accuracy and repeatability of Tetraplex real-time PCR

Average Cp
Replication
358 NOS MON17800  ACC-1 HMG Lectin CruA MON71200

1 33.97 34.03 34.62 33.84 35.75 34.86 34.40 35.06

2 34.19 34.00 34.97 34.16 34.69 34.51 34.50 35.24

3 34.29 33.99 35.02 34.33 34.62 34.36 34.26 35.70
Average 34.15 34.01 34.87 34.11 35.02 34.58 34.39 35.33
) 0.16 0.01 0.21 0.25 0.63 0.25 0.12 0.32
RSD (%) 0.47 0.04 0.62 0.73 1.80 0.72 0.35 0.93

3.2.5 YAIMNAVINITATINNATIEH

maauLﬁamm%mﬁ’ﬁmaqmsmaﬁmeﬁmamﬂﬁuﬁ 1 leun CaMV35S promoter, NOS
terminator, MON71800 uaz ACC-1 \ilpsanniandildvinnismaasuidu naradefiduiedlaainnis
Fam3129f pUCS7-MON71800 Feiifuntnuneidussdusznaunsunia 4 §u (Figure 2.2-1) Sain1s
nadeUTisERUANITIdY 10, 1 way 0.1 AlAsnsy ¥nsvageu 10 g1 Taeft 0.1 flAsny Ansvagey
fansansranuiufianiosnindevas 90 wietieunin 9 dred1slu 10 Frege Far1Tnsiaednis
ATINATIEMEADEIAINNINSTaE 90 Feamnsaseusula (Anonymous, 2011 wag Broeders et al.,
2014) luwausdt 1 Alasndumuine 4 Sudmanefidinismsiamudesas 100 Savilimsuin adesaia
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YOINTNTIVILATITRVBIEU CaMV355 promoter, NOS terminator, MON71800 wag ACC-1 Tagldn
anadia pUC57-MON71800 \utanlunsnaasveg 1 Alasniuwatadn fsfluansly Table 3.2-7
ﬁm%’umimaﬁmiwﬁmmm§u‘1’7f 2 lewn HMG, Lectin, CruA waz MON71200 T 3annaaeuidud
andlidaulasiugnssuidniaidy 4nlna dumdos anluan wazmanadin MON71200 (Wako) fiSesaz
10, 1, 0.1, 0.05 uay 0.01 wuin Buithvsng HMG, Lectin uaz CruA seRuMsUzUusandinsianuog
Yovar 0.05 Tuvmedl Su MON71200 SerfunisUsUusigniinmanuegfifesay 0.1 visdlluufAzen
Tetraplex Real-time PCR 131n137599 ¢ Surdmuneluufasendoadu Ssagulsdingadud 2 Jan
Tndriavesmsnsainneiniesay 0.1 vesn1suzlu fafiuansly Table 3.2-8

Table 3.2-7 Limit of detection (LOD) of PUC57-MON71800 plasmid for detection of CaMV35S
promoter, NOS terminator, MON71800 event specific element and ACC-1 in
Tetraplex Real-Time PCR reaction. (n=10)

Ratio (Detect : Non-detect) Limit of detection

Target Replication

1ps 0.1 psg (LOD)
CaMV35S promoter 10 10:0 5:5 1 pg
NOS terminator 10 10:0 4:6 1 pg
MON71800 10 10:0 3:7 1 pg
ACC-1 10 10:0 73 1 pg

Table 3.2-8 Limit of detection (LOD) of HMG, Lectin, CruA and MON71200 event specific element

in Tetraplex Real-Time PCR reaction. (n=10)

Ratio (Detect : Non-detect) Limit of detection
Target Replication 0.1% 0.05% 0.01% (LOD)
HMG 10 10:0 10:0 1:9 0.05%
Lectin 10 10:0 10:0 0:10 0.05%
CruA 10 10:0 10:0 2:8 0.05%
MON71200 10 10:0 0:10 0:10 0.1%

3.2.6 VYIWHANIINTIAIATILNA0E19MAFBUAIEIT Tetraplex Real-time PCR

Ye1BHANINAADY YalnsiuesinsusigiSns Tetraplex Real-time PCR ¥a3yndl 1 wag 2 Lile
Uszifiumnudululdvesihuildvaasuats Inenaaeuiuiiegadnadiininimidimsnaid
WU UANITNa uT TN MUINITATIAADUNYRALATUNTTAALUTWHUTNTTY Aelduinsgiu
ISO/IEC17025:2017 S1uau 30 fagnanuin il 7 Meesiiiinsnsaamudu NOS terminator lunsmaa
yadudl 1 vnduthiegais 7 dedrsiusnduiunimsaseluyadud 2 wuihdnisesanudu crua
vasalua Jeaguldinfinsusduvasanluadaudasiugnsnilusiegisiidsmsadiuau 7 dog19an
30 f0819 dauandlu Table 3.2-9 4 sflaudululdinAnand unedi Uz uuluszwineanisvuds
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uananiuriin1smageudae Blind sample $11andliifnudasitugnssufidnisifu (Spike) ivdauuag
fugnasuviagneg wuindsnsvaaouannsonsanuut e ldnssueiaiaeswiun wansd
UszansamvesisnsmeasuluminsiadansesiadauUasiugnssuiidnissvuinfudnad was
anansadunaeiuitaadawUasiugnssUMONT 1800 way MON71200 ladawandlu Table 3.2-10
AOAARDINUITNITNTINIATIZIVDY Kim et al,, 2015 tag 51891UV09 EURL GMFF, 2018, https://gmo-

crl.jrc.ec.europa.eu/unauthorised-gmos
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Table 3.2-9 Testing of 30 wheat samples from ISO/IEC17025 laboratory in 2 sets of primers and probe (n=2)

First set of primers and probes (Mean Cp + SD)

Second set of primers and probes (Mean Cp + SD)

Sample no. Result Result
355 NOS ACC-1 MON71800 HMG Lectin CruA MON71200
6766 Not-detect ~Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
1715 Not-detect ~Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
1069 Not-detect ~Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
1071 Not-detect ~Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
1070 Not-detect ~Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
0988 Not-detect ~Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
0989 Not-detect ~Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
0990 Not-detect ~Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
0789 Not-detect ~Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
0602 Not-detect Detected Detected Not-detect GM Not-detect Not-detect Detecte  Not-detect Canola GM
0448 Not-detect Detected Detected Not-detect GM Not-detect Not-detect Detecte  Not-detect Canola GM
0391 Not-detect Detected Detected Not-detect GM Not-detect Not-detect Detecte  Not-detect Canola GM
0392 Not-detect Detected Detected Not-detect GM Not-detect Not-detect Detecte  Not-detect Canola GM
0870 Not-detect Detected Detected Not-detect GM Not-detect Not-detect Detecte  Not-detect Canola GM
0072 Not-detect Detected Detected Not-detect GM Not-detect Not-detect Detecte  Not-detect Canola GM
1112 Not-detect Detected Detected Not-detect GM Not-detect Not-detect Detecte  Not-detect Canola GM
0451 Not-detect ~Not-detect  Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
1107 Not-detect ~ Not-detect . Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
1031 Not-detect ~Not-detect ~ Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
1438 Not-detect ~ Not-detect ~ Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
1504 Not-detect ~Not-detect ~ Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
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First set of primers and probes (Mean Cp + SD)

Second set of primers and probes (Mean Cp + SD)

Sample no. Result Result
35S NOS ACC-1 MON71800 HMG Lectin CruA MON71200
1686 Not-detect Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
1937 Not-detect Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
1957 Not-detect Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
2020 Not-detect Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
2073 Not-detect Not-detect — Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
2079 Not-detect Not-detect ~ Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
0042 Not-detect Not-detect ~ Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
0043 Not-detect Not-detect ~ Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
0157 Not-detect Not-detect ~ Detected  Not-detect Non-GM N/A N/A N/A N/A N/A
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Table 3.2-10 Blind test of spiked different kinds of GM samples in non-GM wheat DNA for testing on designed 2 sets of primers and
probes (n=3)

Spiked GM First set of primers and probes (Mean Cp + SD) Second set of primers and probes (Mean Cp + SD) Result
to non-GM Result
wheat 355 NOS ACC-1 MON71800 HMG Lectin CruA MON71200
Detected Detected Detected GM Detected GM corn
Corn NK603 31.22 Not-detect Not-detect Not-detect Not-detect
: 29.00+0.14  23.01+0.67 contamination 25.51+0.39 contamination
Corn Detected Detected GM Detected GM corn
Not-detect Not-detect Not-detect Not-detect Not-detect
MON810 33.05+0.25 24.25+0.46 contamination 26.51+0.16 contamination
Detected Detected GM Detected GM corn
Corn MIR604  Not-detect Not-detect Not-detect Not-detect Not-detect
28.88+0.20  24.73+0.07 contamination 25.95+0.47 contamination
Soybean Detected Detected Detected GM Detected GM soybean
Not-detect Not-detect Not-detect Not-detect
GTS403-2 27.88+0.42  26.07+0.35  23.58+0.26 contamination 25.64+0.18 contamination
Soybean Detected Detected GM Detected GM soybean
Not-detect Not-detect Not-detect Not-detect Not-detect
A2704-12 24.31+0.1 23.32+0.56 contamination 23.25+0.12 contamination
Detected Detected GM Detected GM canola
Canola Rf3 Not-detect Not-detect Not-detect Not-detect Not-detect
33.17+0.40 24.17+0.19 contamination 33.66+0.18 contamination
pUC57- Detected Detected Detected Detected MON71800 GM
Not-detect Not-detect Not-detect Not-detect N/A
MON71800 11.85+0.06  11.54+0.07  9.92+0.16 15.90+0.39 wheat
MON71200 Detected Test in second Detected MON71200 GM
Not-detect  Not-detect Not-detect Not-detect Not-detect Not-detect
Plasmid 23.08+0.56 set primers 32.82+0.17 wheat
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nsnAaesil 3 WAIL3S Multiplex real-time PCR Tun1sasaasuundudmissianuasiugnssy
events A2704-12 Mon87701 Mon87705 Mon87769 Mon89788 way GTS 40-3-2

3.3.1 MsanRALdUE

nansafaAueaNiIeg1sTan1edesusesiundssiauUasiugnssu dundeslidauuag
WugnIsu wazdnlnadnuUasiugnssunsuansly Table 3.3-1 nansnaasanuindanududuiidue
Laéaa&ﬂum 364 f1 2,318 ng/pl Tnemnuduiduedhiluldnaaouiiios 20 ne/ul fedusediusinai
Buemnifigsnedmiuninilunsr9dudae3s Real-time PCR uagdiduiodinuan lnsdeiade
Aveo/Poso BEIUYIN 1.80 - 2.14 %ﬁ%msaﬁ’mﬁLéul,aﬂ?uﬁmmﬁﬁﬁy Lﬁaamﬂﬁwaﬁiaﬂmmwmaqﬁlﬁmaﬁ
afnlawasdidanansenunanaansgavinevaIn1svinu)Asen Realtime PCR (Hougeret al.,, 2017) ln
UNASNTIAIUVBY Agso/Asgo AITOYTENTN 1.8 — 2.0 Iagnnilaesndn 1.8-4aAgi1019in15139Uuves
Tusiu vdeansuszneufiusaunsduaindureunsatniiue fvanusagandusastddlutaniuen
AAY 280 NM WaYd Ago/Ao ANLINATT 2.0 LEATINDN9IINNTIE 0UN 09015 EWLe (Fraga et al., 2014;
Lucena-Aguilar et al., 2016)

Table 3.3-1 the DNA concentration and DNA Ratio of DNA extraction

Plants = CRM events CRM code Certified value DNA concentration = DNA Ratio Azso/Azso
(%) (ng/ul)

MON87701 AOCS 0809-A 100 1,142 + 67 2.08 £ 0.02
MON87705  AOCS 0210-A 100 2,138 + 456 213 +0.01
MON87769  AOCS 0809-B 100 1,945 + 58 2.14 + 0.00
Soybean MON89788  AOCS/0906-B 100 1,510 + 315 2.05 +0.02
GTS 40-3-2  ERM®BF410ap < 0.009 (blank) 611 + 272 1.85+0.13
GTS 40-3-2 _ ERM®BF410cp 0.1 527 + 94 1.85 + 0.05
GTS 40-3-2 _ERM®BF410dp 1 364 + 341 1.80 + 0.12
GTS 40-3-2 ERM®BF410dp 10 1,499 + 298 1.97 £ 0.05
Comn NK 603 ERM®BF415¢ 0.49 1,261 + 159 211 £ 0.02

3.3.2 MsUulauvasasdutufnsen

mﬂmimaaumﬁﬂuﬂyauﬁuaqmﬁé’ugwﬁﬁ%aﬂu@hasmﬁLSuLaﬁaﬁ’miéfmﬂi’aﬁgéwﬁq%’maﬁa
wdesfnudasniugnssy GTS 40-3-2 fiszdumsuytu 10% laensnsaadiu Lectin #1835 Simplex real-
time PCR nan15vaaeslun1smaaeudnsn1sidonsmiduenuinfian AC, Wiy 0.02 (Aumsgiu AC < 2)
AT UYRINTINWINNY -3.35 (ANUMSE1U -3.1 > Slope > -3.6) A1 PCR efficiency WU 98.83% uay
A1 RZ11nA17 0.99 s?fqmamsmaauﬁmdnmgwmaeﬂummsﬁmmgm ToeAn G Fadudyaudomuas
Suduiuduiusuuusnduduiinuiiduedudu lnemumnuinisian ¢ iududu 2 Copies nnsou
denalifanauduresnswingy 3,322 §wilwdan PCR efficiency Wu 100% nanfie Usuiames
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NE A 9L 18w uapvNog 19auY 30l lule arTaUUBIY 9 Exponential phase (aluvie, 2549; Life
technologies, 2012) Imamamaaumiﬂuﬂyaummmié’ué’?ﬂﬂﬁﬁ%aﬂuﬂ’ﬁmaaaﬁwuiwﬁm PCR efficiency
WU 98.83% FeiiusyAnammiiliusnamsueiiuty 1.99 wihluusarseuuiisen wanvifidued
aftlfaulsifasdudsiaten PR Aamanandduelifamnm vieasandeiiiaanufasenns
aftvevhAlueliuians ddlagunfan PCR effidency dm3UTE Simplex Real-time PCR msoeflutias
90 - 110% (Life technologies, 2012; Fraga et al,, 2014)

3.3.3 ANTNNIEAI8UNTE1 Real-time PCR

wansvaaouamzvedinsmeiuazingy Tunsnsafuduvdesiaulasiugnisy 6
a189Wug A1875 Simplex Real-Time wuinlnsukaglnsiuesiinudunizasdmsunsiadu CaMvass
promoter, Nos terminator, Cy1Ac, rbcS E9 terminator, event Mon87705; event Mon89788 Lay
Lectin Tnafinsuansdyeyraian C asuanslu Table 3.3-2 S?faﬁmmgﬂé’aﬂumsmmﬁLm”uw? 100%
uenanilyalnsweiuarinsudanandadanudumegsdunnga, 4 Sululfasonfotuisgams
nnas A uay B fildoanuuuly lasyanismaass A a1u130nsanudu CaMV355 promoter, Nos
terminator, CyI1Ac wag Lectin LLaziusqﬂﬂwsmmaaa B @111500529NVEU rbcS E9 terminator, event
Mon87705, event Mon89788 uae Lectin Inensialinyusaudasiugnssududilioglulassadadu
(Non-target GM DNA)

PNNANTNAFBUNUIAT C; TUNMIAIIIAILTS Tetraplex Real-Time $A1geNI1T8 Simplex
Real-Time ijamaf\]gu CaMV355 promoter, CylAc, event Mon87705 liag event Mon89788 agn4ls
Anuen C, Tumsnasaedislusmatuilonsaadu Nos terminator, rbcS E9 terminator (Mon87769,
Mon89788) uaw Lectin (Table 3.3-2)uonnikilennasuiesognsdnlnadaulasiugnisy NK 603
WUIEIN1IRTIINUBY CaMV355 promoter Wag Nos terminator Wazaialinududaulasiugnssudy
598 Lectin Fadududrsdssiumdes uandifiuimamnaaeugniesaenadesiulaseaiianis
dauasiugnssuvesiivadintayfivdesaneiuging q Adlunmmaaeu

Tnglnswasuazlnsuidanuduwizidud sddy iesanmndnsldinamesuuugy
(Random primers) n3lnstuesfidamnusunizsnazyililiamnsansianuudvnediauls weons
Lﬁﬂmiamﬂ%mmmaaﬁLSuLamﬂmiﬁwU,ﬁﬁ%mlé’ (Life technologies, 2012) uenNTnsMIIaT U
desiauUaugnsTUMETS Tetraplex Real-time vilanunsaduunlfindegefinanfufumies
aandasiugnssuly 6 arewugnioly dlun1snsiadutulusiuesuaslnsudnuiu 2 4a
(A uag B) luvaeiviosufiinsnmadingilasialuieunsiaiiosdiu CaMVv35s promoter filsann
§aia Cauliflower mosaic virus (CaMV) wag8u Nos terminator flganuuaiise Agrobacterium
tumefaciens (Bak and Emerson, 2019) 6??&Lﬂuﬁuﬁﬁauﬁmahﬁmﬁ’mLLUaaﬂ’uﬁqﬂiiué’w%% Simplex
Real-Time wile A dod uansliifiuinddumdesdaudasiugnasuds 4 aesus e Mon87701,
Mon87769, Mon 89788 wag Mon87705 Falufigu camvss promoter Wag Nos terminator Tu
Tassadadu uanvinnisnsanldnuisaesdudndnldannsaduduldinduisilidauuamiugnssu
uananildfinismenuiinisnmadeuiisdaulaniugnssudies Multiplex Real-time PCR tasidiy
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Uszansamlumsvihau @swausegsremanuini) asusunausnegsild anusinaansiaiiuas
TanINEI@ans A g 2 1in anAuAIALAE ouann1s1ETin (Pipet precision errors) 8neiads
UsendnLianvingu Lﬁaqmﬂmmsam’swmU‘Qulé’msﬂuﬂﬁﬁ%mﬁa’a Wusau wavAy, 2561a; Bak
and Emerson, 2019)

Table 3.3-2 The C; of specific test on soybean GM by Simplex and Tetraplex Real-time

Condition of experiment A (Cy) Condition of experiment B (Cy)
RT-PCR CaMVv35s Nos CylAc Lectin rbcS E9 Mon87705 Mon89788 Lectin
GM-Event GTS 40-3-2 Mon87769
Simplex 27.72 + 0.86 28.38 + 0.15 NA 23.49 +0.1132.37 + 0.16 NA NA NA
Tetraplex 30.13 + 0.40 28.34 + 0.34 ND 21.13 + 1.4532.02 + 0.3€¢ ND ND 29.22 +0.2¢
GM-Event A2704-12 Mon 89788
Simplex 24.54 + 0.40 NA NA NA 29.78 £ 0.21 NA 28.28 + 0.36 NA
Tetraplex 26.54 + 0.27 ND ND 23.28 + 0.3¢30.97 + 0.58 ND 29.44 + 0.6928.18 + 0.8
GM-Event Mon87701 Mon87705
Simplex NA NA 25.71 +0.11 NA 29.55 +0.3€ 26.01 + 1.16 NA NA
Tetraplex ND ND 29.77 +£0.1623.51 + 0.7231.70 + 0.21 30.15 + 0.33 ND 28.06 + 0.6
GM-Event 5% NK603 5% NK603
Simplex 28.04 + 190 34.11 + 2.10 NA ND NA NA NA ND
Tetraplex 32.42 + 1.68 28.82 + 1.01 ND ND ND ND ND ND

Remark: NA = Not analyzed gene, ND = not detected non-target gene

3.3.4 aranduduiivanzauvasinsuioduaslnsu

PnMsvadeUiionIm It uvesinswesuasins Ui rausemadia Tetraplex Real-
time PCR Fsl@ifinseenuuuaaindlnsuiiunnsisfuiiieannistouriurestisndunisganauuas vils
annsauennInsIdudunindesiaulasiugnssldeteliuszansam laeflaandlnsu/ Quencher
F1uu 4 Yrsuasiiuanssiuluurazyanisnaaeu ldwn FAM/BHQI, Hex/BHQ1, Cy5/BHQ3 uaz
TxRd/BHQ2 s?fﬂﬁmwaamﬂa'aaal,ﬂﬂm%’mqaqﬂLﬂ/iwﬁ'u 515, 555, 603 Wag 674 nm A1Ua1AU uenanil
n1sdentd Black Hole Quencher (BHQ) SethsannisiieuamesiiundaiiesniniivanUassaudou
wnuLAIUNR wazdudinSasdiudyananisenaduiudmneredyaiusuniy dwaleinalalunis
mw%’uqﬂéﬁmﬁaLU%EJULﬁEJUfTUﬂﬁL% Quencher ¥iln DABCYL %38 TAMRA (Sigma-Aldrich, 2014) 91n
msneaauanududulnswesuaringy 3 sedu Ae flanededs (1X) mnududulnsweswaginsud
anas -30% (0.7X) wazarndudulnswesuaslnsufiiiudu +30% (1.3X) HansvadeuNUIINNAN T
111500529914 UNEU CaMV35S promoter, Nos terminator, CyIAc wag Lectin Iusqmmimaaa A
W%’amﬁ%mmwuﬁu rbcS E9 terminator, event Mon87705, event Mon89788 LLay Lectin Iuﬁmﬂﬁ
yaans B Selarmgndediasnnslinufudaulasiugnssuduitlisglulassaisduuasnnanunng,
(100%) fivhnsveaeusandly Table 3.3-3
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nansnaansnuindioananuiduduvedinsmesuasinsuegiiszdu 0.7x vl ¢, vesia
7 BuiivaaouiisiadvgatudaunndsedisdidedAymieadn (P < 0.05) wansisniluazsyanam
199Ui381 Tetraplex Real-time PCR flanas (Table 3.3-3) uwdiilonaaounnuituduvesinsieiuas
Tnsufiszsu 1X dswaliriade C vasn1505293en8U Nos terminator, CyIAc wa% event Mon87705
fientfesfigailiu 28.34, 29.77 wag 30.15 auddy ‘qumvﬁl,ﬁal,ﬁ'ummLsﬂ’m%’wnaﬂiwama%uaviwwﬁ
AU 1.3X denalviAnade C vesmInIadienduy CaMV355 promoter uaw event Mong9788 fiAen
figm (lmuuau Lectin Saiufusridavesdunias) wenaninisnsiasuentu rbes £9 terminator i
Anade C liuandnsiuiisedu 1X uay 1.3X Wevaasuluiagdnedsiuses Mon89788 wag Mon87705
Fauandly Table 7 fafu anuidudulnsweswasinsuiisedu 1X Smnummngaudmsunisnsah
widesiaulasiugnasuia 6 aeviug #1833 Tetraplex Real-time PCR flosaalia1mulivesnis

6

° A Ao a a v Y v Ao L v o v a
A5 wUNEURTUsEANS NN tagldmnutudunsnINdswalriusendnanltarelunisnsIadesey

aaa

anudutulnsuesuaginsuimunzandud sdrdyresnini uUszdnsamugasen
Multiplex Real-time PCR Tnsarnududunaslnsiuesaifisidndwmalidnsinisiiuusiafidue
\msneanas (Life technologies, 2012) @ s uanmnlifaniigmsiduduvesinsimosuagingusn
(0.7%) @A C; figauazmulivesufizenanas lumemsaduanduduvesinsiesiguiuluvinlman
anme Multiplex Real-time PCR 3y 1lesiniinnisiinuSinaidueiiunnauianniedusdmals
DNA polymerase §ufsmsdanssiansueduwuuiiitSunaiios (Life technologies, 2012) 3sa1q
LﬂuwaiﬁﬁamwmmL%ﬁusﬁwuaqlwsma%uasiwwqa (1.3%) fifn C, wazauhwesufizenluunnsdieain
Anyen9de (1X) dmsunsnsaadiu rbcS £9 terminator ogalsimuduihmnsusazsdadviinanaz
Sunudiundidueiiunnsieiu viliansasnsalunmsiivusznsnwves §izenlivindu ondeoeis
W Bu Lectin ifudusadadumyasiindesdalasunifidunudiunduias mslinmnduduvesing
wosuarinsuiisniiies 0.050 Koz 0025 M suddy Afisswesionsvhufasen Snvisdadinlaly
nsnsraduiigelnedien ¢ ogluthe 21.13 fis 29.22 Fauandly Table 3.3-3 uAenududuvedlng
wesuarinsuiiunzauiufesdflemenonsiiiuusinamdue luvasfidodivsmaumnediolding
wesiduiumBueiuwuulinindeuianinan e fiSueavandus

Table 3.3-3 The C; results of various primer-probe concentrations for detection genetically

modified soybean by Tetraplex Real-time

Concentrations Condition of experiment A (Cy) Condition of experiment B (Cy)
Target gene CaMv35ss Nos Cy1Ac Lectin  rbcS E9 Mon87705 Mon89788 Lectin
GM-Event GTS 40-3-2 Mon87769
0.7X 32.66 3117 c ND 2451 b 33.60c ND ND 30.57 ¢
1.0X 30.13 b 28.34 a ND 21.13a  3202b ND ND 29.22 b
1.3X 29.64 a 30.14 b ND 21.78a 31.78 a ND ND 2795 a
CV (%) 4.45 4.06 - 7.64 2.65 - - 3.86
GM-Event A2704-12 Mon 89788
0.7X 2851 ¢ ND ND 2540 c  3277b ND 3147 c 29.76 ¢
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1.0X 26.54 b ND ND 23.28b 3097 a ND 29.44 b 28.18 b

1.3X 2510 a ND ND 21.15a 30.59a ND 28.29 a 26.94 a
CV (%) 555 - - 7.37 3.35 - 4.80 4.63
GM-Event Mon 87701 Mon87705
0.7X ND ND 31.00c 2637c 3338b 30.96 ¢ ND 29.04 c
1.0X ND ND 29.77a 2351b 31.70a 30.15a ND 28.06 b
1.3X ND ND 30.25b  2230a 31.14a 30.65b ND 26.56 a
CV (%) - - 1.80 8.29 3.12 1.38 - 4.05

Remark: ND = not detected non-target GM gene, Means followed by difference letters indicate the difference

among primer-probe concentrations in each sub-column by Duncan test (P< 0.05)

3.3.5 A1TATNNAVIINITNTIAINATIEH
9INN15NAFBUTATIIAVEINTTNTINIATILneLTea1douesenidu 4 ssdvresnisusiu
Ao 10, 1, 0.1 wag 0.01% %qﬁﬁwﬁiuuﬁmLLUaaﬂ’uﬁqﬂﬁmaaﬁ"amﬁauﬂu 8,849.5, 885, 88.5 way 8.85
copies/reaction MuEIRU nansaes nuidledutmneiinegetie 7 Su $osaznsioaranas
911 10 18U 0.01% dawaliufjizen Tetraplex Real-time PCR fipaulilunismsnsiadiuunduanading
A1 C, ﬁqqéﬁu?}ﬁLmﬂ@mashqﬁﬂfaﬁwﬁzywwaﬁﬁ (P < 0.05) pqkandlu Table 3.3-4 lngN15ATIATHUN
81U CylAc, rbeS E9 terminator, event Mon87705 Lag event Mon89788 da1 LOD G}a’lqmﬁlﬁ%%aﬁa
WU 0.1% Fsnmaawuyndiuazdinugndes 100% wonaniinsns1adiu CaMV3ss promoter il
Tatumndnsiu TngluTandnedafuses GTS0-322 way A2704-12 fld1 LOD winfu 0.1 wag 0.01%
pmddu Turaurin3ns991uundu-Nos terminator way Lectin asnsoasaduldiiszdunsuzvu
0.01% uRHAvEINIUGNADIANAUNED B3.uAY 58% mudiy (Table 3.3-4) faiu ileliannsnnsa
WULLazai’wLLuﬂgu{ﬁmﬁaﬂéﬁ’mLLﬂaaﬁuqﬂiimlﬁﬁmemﬁaasmﬁﬁwmsmaau wazilaugnaBs 100%
Pe75 Tetraplex Real-time PCR #iA1 LOD G‘%quﬁa 0.1% (88.5 copies/reaction)
lagnanisneaeslugan1smanass A nuindian PCR efficiency d1sun15nsialinsissidu
CaMV35S promateér, Nos terminator wag Cy1Ac aglurag 93.34 - 100.07% FailUszAvsaimganingg
nnsMaasd B 4 9iiAn PCR efficiency @TUN1IRTI98U rbcS E9 terminator, event Mon87705 wag
event Mon89788 a¢/luy34 80.47 - 94.45% uaza" PCR efficiency d1m5un15n5338uU Lectin dAg9
flgelutiag 113.15 - 118.19% (Table 3.3-4) lagyhlua1 PCR efficiency dw$U3s Multiplex Real-time
PCR A250¢luda 80 — 120% (Bak and Emerson, 2019; Bustin et al., 2009) lngnnndAniundi 120%
Humstadinfassudaintulufiten Wy aunmiduelii vieUiiafdueduuuugaiuly &
aunsaudlufensididueliuians warliviinafidueduilimngay Tunmmssiumnan PCR
efficiency An31 80% enaflanvganaudutuvesasiadiiliviufAzonlimangan iwu aanadudu
voslwswes Tnsu uuniifon vie DNA polymerase iludiu Snvisnsidiutsdulunmsvhuiisemans
gulunaonnaanilAeinue19v1 i Usedns n1nues Multiplex Real-time PCR anasla (Life
technologies, 2012) Felunsvnasadinanisnsiasiuun 7 gudmuneegluinueidingnd Iagen PCR
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efficiency AfiUszAnsnmlndlAsanquiiavindu 100.07% dmiun1snsradu CaMV35S promoter
Ingldiandn9895u509 A2704-12 lumsvageu agrslsinuen PCR efficiency wlmmammﬂu 80.47%
widsanansasinUSinasuetulu 1.8 wihnesoulugas Exponential phase usnaniinanisnaaes
Tu Table 8 fsannndasiurmnuiuresnsmdeglunasiunmsgiu Ao -2.92 > Slope » -3.91

Table 3.3-4 The results of C;, PCR efficiency, and slope on LOD testing for genetically modified

soybean by Tetraplex Real-time

&M level Target Condition of experiment A (Cy) Condition of experiment B (Cy)
copies No. CaMV355 Nos  CylAc Lectin ¥ rbcSE9 Mon87705 Mon89788 Lectin
GM-Event GTS 40-3-2 blank Mon87769 blank
10% 8,849.5 27.78a 26.58 a ND 2491 2947 a ND ND 26.96
1% 885 31.48b 3020b  ND 2875  33.32b ND ND 30.15
0.1% 88.5 30.75¢c 33.28¢ ND 3128 36.90 ¢ ND ND 33.05
0.01% 8.85 ND  3694d? ND 3391 ND ND ND 36.43 7
Efficiency - 9350  96.15 - 118.19 .8591 - - 113.15
(%)
Slope - 349  -3.42 - -2.95 3.71 - - -3.04
GM-Event A2704-12 Mon 89788
10% 8,849.5 2654a  ND ND 28.55 a ND 29.44 a
1% 885 27.70b  ND ND 33.01b ND 32.62 b
0.1% 88.5 3153¢c  ND ND 36.05 ¢ ND 36.37 C
0.01% 8.85 3633d “ND ND ND ND ND
Efficiency - 100.07 - - 84.81 - 94.45
(%)
Slope - -3.32 . - -3.75 - -3.46
GM-Event Mon 87701 Mon87705
10% 8,849.5 ND ND  2737a 2838a  29.02a ND
1% 885 ND ND 3094 b 3251b  3267Db ND
0.1% 88.5 ND ND 3436 ¢ 36.18C  36.49 b ND
0.01% 8.85 ND ND 37587 ND ND ND
Efficiency - - - 93.34 80.47 85.29 -
(%)
Slope - - - -3.49 -3.90 -3.73 -

Remark: Means followed by difference letters indicate the difference among LOD levels in each sub-column

by Duncan test (P< 0.05), ND = not detected non-target GM gene, Y Lentin genes were analyzed by using GTS
40-3-2 blank diluted with corn DNA, ? The accuracy of gene detection is decreased to 83%, ¥ The accuracy

of gene detection is decreased to 58%.
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3.3.6 USunaudlouedunuy

Table 3.3-5 wansnani1swUsHuUSILMB uduwuuTiaududy 25, 50, 100 waz 150
ng/reaction wan1seasnuIiiennududuiiueanasain 150 1y 25 ne/reaction dwalvien C, &
wunltiugedu shlsdannullunisesesuuniuanas Ingluganismeass A nuiididueduwuuaii
Wudu 150 ng/reaction a1 C ﬁﬁ'qmé’m%’umimwﬁu CrylAc wa CaMV355 promoter 4 ol
Mon87701 wag A2704-12 hufang1sdsiuses lnefln C; 31.36 uay 29.10 muddu Jawaaonndedlu
n1snaaes B lagfiAduionududu 150 ng/reaction fA1 C, ifigad uiun1snsaadu rbcs £9
terminator, event Mon87705 Wwag event Mon89788 vu 32.28 — 33.20, 32.09 wag 32.38 A1UAISU
Tuvsfinansnsaadu CaMVv3ss promoter, Nos terminator wae Lectin Tien C; lsnaiuluandneds
$used GTS 40-3-2 eldUsmambuesunuuiiarmududu 100 way 150 ne/reaction (Table 3.3-5)

Table 3.3-5 The results of G on various DNA template concentrations. for genetically modified

soybean detection by Tetraplex Real-time

RT-PCR Condition of experiment A (Cy) Condition of experiment B (Cy)
Target DNA  CaMV35S Nos CylAc Lectin rbcS' E9 Mon87705 Mon89788 Lectin
(ng/re.)
GM-Event GTS 40-3-2 Mon87769
150 35.14a 3379a ND 2350a 3307a ND ND 2171 a
100 3458a 33.89a ND 2364a 3375b ND ND 2234 b
50 36.42b " 35.01ab ND 2346a 3386 b ND ND 2252 b
25 3627b? 3542b" ND 2002b  34.71c ND ND 23.14 ¢
GM-Event A2704-12 Mon 89788
150 29.10 a ND ND 2418a 32.28a ND 3209a  238la
100 30.09 b ND ND 2048 3284 b ND 3330b  2387a
50 31.49 ¢ ND ND 2560c  3371c ND 3387c  2481b
25 31.96 d ND ND 2626d  34.68d ND 3a71d  2545c
GM-Event Mon 87701 Mon87705
150 ND ND 3136a 2307a 3320a  3238a ND 23.06 a
100 ND ND 30.60b 2319b 3363b  3277b ND 2361 b
50 ND ND 3486 bc ¥ 24.37c  34.55c 33.82 C ND 24.43 ¢
25 ND ND 36.07c? 2505c 3544d  3455d ND 25.28 d

Remark: Means followed by difference letters indicate the difference among DNA template concentrations in
each sub-column by Duncan test (P< 0.05), ND = not detected non-target GM gene, Y The accuracy of gene

detection is decreased to 75 - 83%,  The accuracy of gene detection is decreased to 50 - 589%.

Tnansnsadu Lectin Ineldiand19893usas Mongg78s Alian C; ladumnmauiendu wanadnaay
LDUTUYDIA LD ULOA UKV UT MU 2aNdIMTUATIVAAREN ARG BIAARUAINUTNTIY 6 drenugaeds
Tetraplex Real-time PCR aglut34 100 - 150 ng/reaction agsl3finiu Usuafduduuuundaiy
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Wudiusn 25 - 50 ng/reaction fianugndedlunisnsianuduanas lnslamzdleld GTS 40-3-2 uay
Mon 87701 \Juiand13de5uses
FeUsunamiBuedusuuiimunzandusntedevilfid fysednsnmuenisvih Real-time PCR

Tne Life technologies (2012) l@sn8amminnsviufjisen Real-time PCR usiagassmsldusmnaiiue
Aunuulugig 10 - 1000 copies ®3aLABUINAY 100 pg 89 1 pg @195U genomic DNA ﬁaﬁsﬁuaaﬂ'ﬁu
arwdumzvsdinswesingy eswinnislivinamdueduuuiinnidulledmaliiaansiuiion
FsluamuseAnsnmuesnszuiuns Real-time PCR udmnliuSinufdutedunuuiitosiiuludsnals
AnubiazaugnAeejisenanas
3.3.7 YYIEHANITNTIVIATIZIAD81MAFBUAI8IT Tetraplex Real-time PCR

MNMsVEERaIATElufessiIvEes fegdmiunaaeuautiung wariegnadi
¥iindu 9 3d1uu 30 10619 Fauandlu Table 3.3-6 WUi1 HaN1IRTIIAANTDIB UFAUUANTLEN TN
#1835 Tetraplex Real-time PCR #il#annswauilusuiseiinsranudu. camVass promoter, Nos
terminator wag Lectin 1A111gNAB1 100% lun i1 19NAABUABAN BN UNANITNAABUVDY
wosUfuAnsanaiinigiiivuasnansusiivdauUasiusnssusaeds Triplex Real-time PCR &y
N133UIBIINUINTFINENE ISO/IEC 17025

1NMIATAAANTDIBUMETT Triplex Realime PCR Tudogramdaiusiundosuazin
waesilddmunsuslnas oy 10 fegn (1031 —1572) wanaaeulinudusinuUanitugnsss usiile
YPIBRANIINTITNATIZHA8TE Tetraplex Real-time PER Tld1nsuidednuinmanuiudaulas
WUTNTIU rbcS £9 terminator wag event Mon89788 a1n 4 Tu 10 fee14 (1031, 1033, 1168 Uaz
1169) lnganlassadsBuiinmanuuanyiiin & foghafinaniimsziuesdundosiaulasiugnssm
anetus Mong9788 Gslaififiu CaMmVass promoter uag Nos terminator aglulassans wenainiingu
Fa08198 a0 0354 — 0872 AiRsaaNULReadu CaMV35S promoter waz Nos terminator #7833
Triplex Real-time PCR §9nsa9nudufaudasiusnssuvidad uiiuiflovenenanisnsivasusieis
Tetraplex Real-time PCR Taga1nian1snagau wuii 9 Tu 10 A10819a529nulu rbcS £9 terminator
S2UAUEU event Mon89788 Lazdn 2 f10819 (0693 way 0872) n51aNUdU CylAc fauanslu Table
3.3-6 FauansianisUzdursIvdosiaulasiugnIsuanewWus Mon89I788 waz Mon87701 Aidsy
9910 10 fregslung e vilfifissiietne 0445 wirfuidnisuzduanizd undosiaudas
Wugnssuatewus GTS 40-3-2 neeafianewug A2704-12 Usuusaudae esainasianustsdu
CaMV355 promoter waz Nos terminator lngfogneiivenenanisnsaisdimszsinammaiilinunsusdy
vosdmdosinulasiugnssuaeug Mon87705

dawssudisunanismaaeuludiegadundesdmsunaaeuaiutiuiglaef feens
MyKIMIA PT soya V0667 uaz USDA PT soya V0151 HasAusenauvesdudnwuasiugnssy CaMv3ss
promoter, Nos terminator Wag event Mon89788 ag/lufiat19mena? Feuisedlansanuiy rocs
F9 terminator iy dadududnnsesideglulassaiisvesdivdesdautassiugnssuaonus
Mon89788 uonainidanuiiu Cy1Ac fleglulassainedamvdosdaulasiugnssuaneius Mons7701
Uruagluiegs Vo667 Snsne Tuvazdifiegns USDA PT soya V0278 wag USDA PT soya V0150 &
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29AUSTNBUVRITU CaMV35S promoter, Nos terminator, event GTS 40-3-2, event A2704-12 Ly
event DP305423 lusegmagey wiuldinfegadavdssdaulasiusnssudmivnaauaiy
Frunii 4 faeeg19 SnsmsranuBudanses CaMV35Ss promoter waz Nos terminator @sdenndosiu
n3m13 Inenuinduduvdowinudasiugnssuaneus event GTS 40-3-2 ilosndBurisasserly
Tassaievesimdssiaudasiugnssuaeiusfnann egrdlsfnunsmsanududanses CaMv3ss
promoter $3AUE Nos terminator 819MU event A2704-12 UzUusmeesnevioliflfidosnniity
CaMV35S promoter aglulaseasie sndlag19igy V0278 wag V0150 T8u event A2704-12 usilu
W28 V0667 way V0151 lainudu event A2704-12 &4 Huber et al (2013) 1#51891UNaN15AT29
@f’aasmﬁ"amé‘mLLazé’f’;asmﬁm%’wmaaumwm‘hmaﬂ,ﬁwams‘vmaaqﬁaamﬂé’aaﬁmm%%’aﬁ WALNIT
ATIINULTENEU CaMV35S promoter wanafamsuzUuvesiundssinudasiugnssuaenug A2704-12
wonanilushegrmaaaudug o waew ulatuddends S1lusilnsou Talwanszdos
uazidnuzazne nsaliwudy Lectin Faduduisdesiundes wansimsliinmsUsluvesdumies
Tunsvadeu wazds Tetraplex Real-time PCR taufianusmnglunisnssasiegnadidesdussnauain
fvdosodnediuszAnsnw (Table 3.3-6) aeslsfiniu luioespatawosunsialinuiu Lectin
waluas Triplex Wag Tetraplex Real-time PCR LﬁaamﬂL‘fluwﬁmﬁ’meﬁﬁmuﬂigmumiwigﬂwmEJ
TunoudsnalififuegnrhatsuarliausaiuUafdusld Simselimududangn (nagl was
Ay, 2553; Cardarelli et al., 2005) Insauideilldeanuutlviinsnsadudnnsesdaiiusslonilunis
Anreituduindvdemiefiveiameg fnstauasiugnssuviels annsansaiinsesilufiesng
Ispgnanhanng uimndesnmsmmariieusnituaeituslalnoazidonmsiinmsauvududumeg 9
TunsmaaesdamisonsiamBudnnsesaeds Tetraplex Real-time PCR luganisnaans A uaxss
annsansRduinzvesiuvaasiaulauiusnssluganisveaes B leogaiusednsaim anmsold
naaoulusoguiifarumanviaieieivan wasndn sy
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Table 3.3-6 Soybean food and seed, PT samples, and plant samples screened by Tetraplex Real-time compared with Triplex Real-time

PCR assay which analyzing by Research and Development of GM Plant & Microbe Detection Lab

Tetraplex Real-time: experiment A Tetraplex Real-time: experiment B Triplex Real-time PCR
Samples and code names
CaMVv355  Nos CylAc Lectin rbcSE9 Mon87705 Mon89788 Lectin CaMV35S Nos Endogenous*

soybean (food) 1031, soybean (food) 1032 -, - -, - -, - +,+ +,- -, - +, - 4, + -, - - - £, 4+
soybean (food) 1033, soybean (seed) 1168 -, - -, - -, - +,+ +,+ -, - +,+ +,+ -, - -, - +,+
soybean (seed) 1169, soybean (seed) 1170 -, - -, - -, - +,+ +,- -, - +, - +,+ -, - -, - +,+
soybean (food) 1569, soybean (food) 1570 - - - - - - +,+ - - - - - +,+ -, - -, - +,+
soybean (food) 1571, soybean (food) 1572 - - - - - - +,+ - - -, - - - +,+ -, - -, - +,+
soybean (food) 0354, soybean (food) 0355 +, +, -, - +, +,+ -, - +,+ +,+ +,+ + +,+
soybean (food) 0390, soybean (food) 0445 +,+ +,+ - - +,+ +,- - +,- +,+ +,+ , +,+
soybean (food) 0517, soybean (seed) 0603 +,+ +,+ - - +,+ + + - - +,+ +,+ +,+ , +,+
soybean (seed) 0671, soybean (food) 0690 +,+ +,+ - - +,+ +,+ - - +,+ +,+ +,+ +,+
soybean (food) 0693, soybean (food) 0872 +, +, +,+ + +, -, - +,+ +,+ +,+ +,+
USDA PT soya V0278, MyKIMIA PT soya V06671 +, + +, -, + + -, + -, - -, + +,+ +,+ , +,+
USDA PT soya V0150, USDA PT soya V0151 +, + +, + -, - + , + -+ -, - -+ +,+ +,+ , +, +
melon 0829, tapioca starch 0918 -, - -, - -, -3¢ -, - -, - -, -, -, -, +,+
baby corn 0899, canned corn 0922 -, -, i - -, -, -, -y -y -y =y +,+
soybean sauce 0897 - - N - - - - - - - -
papaya seed 0898 - - - - - - - - - - +

Remark: ( - ) = not detected non-target gene, ( + )= detected target gene, USDA PT: USDA proficiency test, MyKIMIA PT: Kimia proficiency test,
*Endogenous gene of soybean is Lectin; Endogenous gene of maize is Hmg; Endogenous gene of papaya is papain, Endogenous gene of melon and tapioca
starch is tRNA
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n19NAaasdi 4 Wau135 Multiplex real-time PCR Tun1snsaadnnsasuazsiwundudiolna
AALUAIWUSNTIU 14 events (Bt1l GA21 TC1507 DAS59122-7 T25 MIR604
Mon810 Mon88017 Mon 89034 NK603 MIR162 Mon87460 Mon87427 wa s
DAS40278-9)

3.4.1 N5aNARBULD

s (Y

aftaiiSueresiagseduininadaulasiugnasy 14 aeviug dlsedunsuudoufiunndraiy
wardnlnalidnuUasiugnssununssuisvewieeljiinsnnaliasendusivsauUaiiugnssy lag
yhnsatafidwenintandiedeietnsas 2 61 amataviinauasamnmuestiwmedenasaunlng
T ladlmas MultiskanGO (ThermoFisher Scientific, Finland) Han15nAgaun1SaRARLaULONUINITNT
afn MduedninafaudasiugnssuseiBifnuamunsaisvesiesufiinsnsialingiaudit
éﬁ’mLLUaaﬁuqﬂﬁmlé’ﬁLSuLaLaﬁaﬂizmm 1,380.812221 wilunduseliulasansusuinsile 50 lulasans
AN MYBsALELIEMLINAT 260/280 LA 1.88+0.04 vindeUAMANAELIETFInEnTIvERUUATEN
inhibition test 4898 14 HMG lud 1§ utedi afdm 4 slde1 RZWM AU 0.998+0.005 Lazd a1 ACt
(extrapolated)=Extrapol Ct - Mean Ct %ﬂagﬂuﬁhﬁaau%%lﬁﬁamﬁ’]mfﬁ 0.5

dmsumsatnmduefutuneunisiidimagenisnsnaeuiiviaulasiugnssudaenndoiu
NM59189°U404 Cankar et al. (2006) na133n5af AR B weTANNAAYRE1INT 1071938 daNase
UsgAvsnmmannaevidiiindaudaniugniay Mewmadae Tnstadofiiedoedised asduds
UAA361 (inhibitor) MAnanasngluiaedng nie fiinndumeunisata Fsannsonmvaeuldvas
385 [WumsaseaounnTinedunisgandunasi 260 uay 280 uilulung n3ensidSulelusin
URA3e PCR, real-time PCR \Jusiu Waza1nnnssesuues Turkec et al. (2015) indninnisadamiu
dsnaronsanadeuivuazndniaiiaindsidin dauvasiugnssudndudesiiidnnsafnfiannsold
AN LAY UTINMeslE TR Tanfsaninsafiaienans Inhibitor ieq eenldinfigadaenadoeiuis
Y84 Mazzara et al. (2005)

Table 3.4-1 Quality, concentration, and Inhibition test results of 14 genetically modified after
DNA extraction

Inhibition test

GM % GMO Concentration Ratio of At
(events) Value (ng/ul) A260/280 R?
(extrapolated)
blank <0.04 1,035+132 1.87+0.11 NA NA
0.5% 1,570+192 1.89+0.05 NA NA
Mon810
2 1,640+183 1.90+0.05 NA NA
9.9% 1,642+157 1.88+0.07 0.42 0.997
Mon87427 100 1,408+151 1.87+0.02 0.46 0.998
DAS40278-9 blank <0.03 1,214+151 1.81+0.03 NA NA
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Inhibition test

GM % GMO Concentration Ratio of
(events) Value (ng/ul) A260/280 act R?
(extrapolated)

0.5 1,338+151 1.95+0.12 0.25 0.997
1 1,428+151 1.83+0.02 NA NA

10 1,318+151 1.85+0.04 0.38 0.997

T25 100 1,238+151 1.90+0.04 0.43 0.997

Mon88017 100 1,423+151 1.87+0.02 0.38 0.998

Mon87460 100 1,508+151 1.85+0.03 0.26 0.997
blank <0.08 1,548+281 1.92+0.04 NA NA
0.1 1,712+101 1.87+0.03 NA NA

GA21 0.5 1,512+211 1.85+0.03 0.25 0.993
1 1,228+131 1.87+0.11 NA NA
2 1,198+107 1.85+0.05 NA NA

5 1,541+98 1.87+0.03 0.45 0.998
blank <0.05 1,508+213 1.84+0.02 NA NA

TC1507 0.1 1,114+172 1.87+0.05 0.25 0.994
1 1,218+150 1.87+0.06 NA NA

10 1,398+201 1.83+0.02 0.43 0.997
blank<0.1 1,214+71 1.89+0.06 NA NA

DAS59122-7 0.1 1,428+301 1.91+0.06 0.25 0.997
1 1,113+171 1.93+0.04 NA NA

10 1,128+51 1.87+0.05 0.45 0.998

MON89034 100 1,353+133 2.00+0.08 0.29 0.999
blank <0.04 1,630+347 1.89+0.02 NA NA
0.1 1,539+179 1.87+0.07 NA NA

NK603 0.5 1,008+152 1.84+0.05 0.13 0.998
1 1,156+163 1.86+0.04 NA NA
2 1,038+135 1.91+0.08 NA NA

10 1,299+190 1.90+0.03 0.23 0.997

MIR162 100 1,197+90 1.98+0.02 0.28 0.999
blank <0.01 1,128+137 1.85+0.02 NA NA

0.1 1,508+151 1.84+0.02 0.25 0.997
Bt11 1 1,328+241 1.83+0.03 NA NA
10 1,127+123 1.87+0.06 NA NA

100 1,315+201 1.84+0.01 0.32 0.998
Blank <0.09 1,897+131 1.93+0.05 NA NA
MIR604 0.1 1,795+231 1.97+0.02 NA NA
1 1,563+231 1.94+0.05 NA NA

10 1,499+167 1.97+0.08 0.24 0.999

nonGM - 1,754+142 1.85+0.03 0.34 0.998

AVG 1,380+221 1.88+0.04

NA: Not Available for test
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3.4.2 NM53AszvdayassAUsEnauvasBunmunsandmiuasavdaun1siunduludlnadaulas

[

WUFNITU 14 eewug

HANAITAUAUMEIT UL UaYBIEuLAaaIlneLdandunaaysny (conserve region) AALABN
InSiesuarinsudsannsndanguuariinnudimzizastunguiuisaunguuosininadaulas
ﬂ’uQﬂiﬁuﬂﬂﬂﬁJui Bt11l GA21 TC1507 DAS59122-7 T25 MIR604 Mon810 Mon88017 Mon 89034
NK603 MIR162 Mon87460 Mon87427 uag DAS40278-9 ldlasutadu 1 diuvedluslumes uag nes
TLULMBS A 355CaMV promoter, Nos terminator, maize ubiquitin (Ubi-1) wa¥ Figwort Mosaic
Virus35S promoter (P-FMV) waglua 2uvessd unen Usgneau (Construct gene) Lo un
phosphinothricin acetyltransferase (PAT) §4a11150439 Matrix lun1snsaasiuunduss Table 3.4-1
udnnduaneilnsieduasnsuds Table 3.4-3 WeldnmalnnsidnlnadaiUasiugnssu lag
91nN331809 Matrix Feanansaldlnsuuazinsiwesifiessiuiu 5 fuviliaisadangudninadauuag

[y

Wugnssueenilu 10 ngu aeazlinguil 1 4 5 waz 9 Nilluusaznguiltnlnadnulaiiugnssy 2 ae

'
U 6 =

WUS F99199¢H0IIN1INTIINATITRIBUNTUDN 1 ASasall

]

Table 3.4-2 The construct gene information of 14 genetically.modified maize

GM-event Genetic elements Format
P35S Nos Pat FMV Ubiquitin-1 Code

TC1507 1 0 1 0 0 10100 1
59122-7 1 0 1 0 0 10100 1
MIR604 0 1 0 0 0 01000 2
Mon810 1 0 0 0 1 10001 3
MON87460 1 1 0 0 0 11000 4
MONB88017 1 1 0 0 0 11000 4
NK603 1 1 0 0 1 11001 5
MON87427 1 1 0 0 1 11001 5
T25 1 0 1 0 1 10101 6
Mon89034 1 1 0 1 0 11010 7
Bt11 1 1 1 0 0 11100 8
GA21 0 1 0 0 1 01001 9
MIR162 0 1 0 0 1 01001 9
40278-9 0 0 0 0 1 00001 10
Negative 0 0 0 0 0 00000 11
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Table 3.4-3 Oligonucleotide sequences of primer and probe of construct gene for event gene

detection in 14 genetically modified maize

No. Gene Name Sequence 5’-3’ Reference
1 CaMV 35S promoter  35S-FTM 5’-GCCTCTGCCGACAGTGGT-3’ JRC-EURL GMFF-
35S-RT™M 5’-AAGACGTGGTTGGAACGTCTTC-3’ ENGL. 2011
355-TMP 5’-FAM-CAAAGATGGACCCCCACCCACG-BHQ1-3’ QT-ELE-00-004
2 NOS terminator Nos 180-F 5’-CATGTAATGCATGACGTTATTTATG-3’ JRC-EURL GMFF-
Nos 180-R 5’-TTGTTTTCTATCGCGTATTAAATGT-3’ ENGL. 2011
Nos 180-P 5’-HEXATGGGTTTTTATGATTAGAGTCCCGCAA-BHQ1-3"  QL-ELE-00-011
3 Phosphinothricin N- Pat F 5’-CGCGGTTTGTGATATCGTTAAC-3’ Debode et al,, 2016
acetyltransferase Pat R 5’-TCTTGCAACCTCTCTAGATCATCAA-3’ QL-ELE-00-025
(pat) patProbe 5’Cy5AGGACAGAGCCACAAACACCACAAGAGTGBHQ3-3’
a4 Figwort Mosaic Virus ~ PFMV F 5’-CAAAATAACGTGGAAAAGAGCT -3’ JRC-EURL GMFF-
35S promoter PFMV R 5’-TCTTTTGTGGTCGTCACTGC -3’ ENGL. 2011
(P-FMV) PFMV Probe 5’ TexasredCTGACAGCCCACTCACTAATGC -3’ QL-ELE-00-015
5 Ubiquitin promoter PUbi F 5’- GAGTAGATAATGCCAGCCTGTTAAAC-3’ Dedobe et al., 2013
(Ubi-1) PUbi R 5’- ACGCGACGCTGCTTGGT-3”
PUbi Probe 5’- Cy5 CGTCGACGAGTCTAACGGACACCAACBHQ3-3’

3.4.3 Anwanudnuwizvadiniwesuasinsudadinanaulasiugnssy 14 aewug dewaila
Real-time PCR UU Simplex kag Multiplex

N1INAABUANLTINIE (Spedificity) vasyalngesuazinsuiieanuuy 5 Su Audeg1aian
81984 (CRM) v09?13lnadnuUaaiugnIsuagiug Btll GA21 TC1507 DAS59122-7 T25 MIR604
Mon810 Mon88017 Mon 89034 NK603 MIR162 Mon87460 Mon87427 ey DAS40278-9 IUSSﬁUGi’NG]
LLazéhasmﬁﬁuﬁhjsimmﬁé’mLLﬂaﬂﬁuqﬂssu 1n838 Simplex wag Multiplex Real-time PCR

NINAABUAIINTNNIZYDINIDI LA INTUEINTUNIIATIIATIEY 355CaMV promoter, Nos
terminator, maize ubiquitin (Ubi-1) tag Figwort Mosaic Virus35S promoter (P-FMV) 8u Ubiquitin
wag 8u pat memaila Simplex Real-time PCR wu1 Instueslnsuvasidasduiindudinizsanis
nIaeUdulagaINITaNTIaNUEN 355CaMV promoter LaludilnadawUasiugnssualewug Btll
GA21 TC1507 DAS59122-7 Mon810 Mon88017 Mon89034 MIR162 Mon87427 way DAS40278-9
n533nUEU Nos terminator lalud1ilnadawUasiugnssuatewus Btll TC1507 DAS59122-7 T25
MIR604 Mon810 Mon88017 NK603 thay MIR162 @ 52aWUd U maize ubiquitin (Ubi-1) Tug 121 nwa
ARLUAITUENTIUAENUT GA21 T25 Mon810 NK603 MIR162 Mon87427 wag DASA0278-9 M3y
gu MV Tudalwadawdasiugnssuaneiiug TC1507 DAS59122-7 T25 wag Btll wagnsianugu pat
Tudinadauuasitugnssy Mons9034 uanandynduliianunsansranuldludnlnadlddauvas
fugnssuss Table 3.4-4 vaiilonsiadiaszituiia 5 fewmaia Multiplex Real-time PCR Tinants
avanumiieutumaia Simplex Real-time PCR wagiilailSouiiou Ct fildannisasandudueio
8u 355CaMV promoter, Nos terminator, maize ubiquitin (Ubi-1) W & ¢ Figwort Mosaic
Virus35S promoter (P-FMV) 81 Ubiquitin wag 8U pat seninamaila simplex kag multiplex real-

time 71 Table 3.4-4 wuinn Ct fildanninafia Multiplex Real-time PCR fidnadelndifssiu an Ct
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wasfinsiataldainmain Simplex Real-time PCR wazuananinud wada Multiplex Real-time
PCR l9ien Ct 10de ganddnilen sdenaosnainnisufitessminsansadmeluufasenfen
Fonmaaeumuiimziazasedlnsiuesainaugnisswesnsiin fisonfisuiudeyassduszney
939 URIAS Table 3.4-2 LA1UININIA False negative rate ag False positive rate 31075 904
Broeder et al., (2014) wu31 nslgmailian multiplex real time PCR a533aaudilnadawlasiugnssy
ﬁ’]EJW‘Uﬁj Bt11 GA21 TC1507 DAS59122-7 T25 MIR604 Mon810 Mon88017 Mon 89034 NK603
MIR162 Mon87460 Mon87427 wag DASA0278-9 luiwu False negative Way False positive (Lab Life-

Real-Time PCR, 2015)

3.4.4 nMsnadauUsEaANSANISINAUfA3E1 Multiplex real-time PCR

MsnaaeuUsransamnsiAauisenlumsassaeudninadauUadfugnisiaauiusewing
Bt1l GA21 waz DAS559122-7 fiszsunisUsUu 1 wWedilud lushsidan 1:1:1 Mewadia Multiplex
real-time PCR WaN15MAa99nU31 355CaMV promoter, NOS terminator, FMV promoter, PAT LLag
Ubi-1 aunsannnialdlussdumaideraiduedug 1:2 f1 1:16 wiesesUnisundeuininadauya
fugnIsIRIUA 0.625% T4 5% faewaiia Multiplex Real-time PCR Tnednsinisideatsiidn 1: 256
laanunsansradudyeuls laean Ct 1‘71'167%Lﬁmqﬁu%aLLU‘JNﬂﬂi’uﬁummﬁm%’maw‘%mmﬁﬂL.mﬁtﬁu
FULUU (copy number) fianas 1eiAn Ct Aildvesurazsrdunisidonaunaiiensnaadudy
111551 (standard curve) #1135v89 Del Gaudio et al. (2012) Wu31 355CaMV promoter, NOS
terminator, FMV promoter waz8uUbi-1 fin1Slope -2.93 -2.91 uag -3.1 auainu A1 PCR efficiency
Winu119 120 wag 111.19 Auasu wazAdudsednsvesnisindiseviniy 0.99 undmiunns
dupszsidu FMV wazBu Pat lleglud vz aunamguiinanfe e PCR efficiency ity 135
uax166 mud iy uwilieAdisgansuesnsiufiseintu 099 elinasnessuiisinunlives
N13M5I9A0UNYAARUAIRUTATTULTIAUAINA8mATlA Multiplex real-time PCR (Broeders et al.,
2014) F5id AnSlope -3.1 §19-2.9 f1 PCR efficiency iy 80 fa 120 uazAduUszansvesn1si
UfATevity 0.99-1 Beatnsnaguldinnisnsavaeuininadaudasiugnssy 14 aesus semaie
Multiplex real-time PCR HuUsz@ndniwanuisa dwmunduld (Shrestha et al., 2010 and Sinha et al.,
2015)
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Table 3.4-4 The Ct Mean results of primers and probes specificity for 35SCaMV promoter, NOS terminator, FMV promoter, PAT and Ubi-

1 gene using Simplex and Multiplex Real-time PCR techniques.

Ct Mean of (gene)

Cf::a_ 355CaMV promoter Nos terminator FMV PAT Ubi-1
et minated  gim_  Multi- Sim-  Multi- Sim-  Multi- Sim- __ Multi- Sim-  Multi-
(%) plex plex Trtest plex plex Ttest plex plex Ttest plex plex Trtest plex plex Ttest

TC1507 1 31.27 33.51 * 30.12 32.80 * 34.12 33.87 ns ND ND ns ND ND ns
59122-7 1 30.26 34.42 * 30.08 33.12 * 31.54 31.72 ns ND ND ns ND ND ns
MIR604 1 ND ND ns 31.72 31.08 ns ND ND ns ND ND ns ND ND ns
Mon810 1 32.11 34.08 * 30.26 33.42 * ND ND ns ND ND ns 36.17 36.51 ns
MON87460 1 ND ND ns ND ND ns ND ND. ns ND ND ns ND ND ns
MON88017 1 33.46 35.78 * 32.76 34.58 * ND ND ns ND ND ns ND ND ns
NK603 1 ND ND ns 30.28 31.22 ns ND ND ns ND ND ns 36.54 36.92 ns
MON87427 1 30.25 31.42 ns ND ND ns ND ND ns ND ND ns 37.36 36.43 ns
T25 f ND ND ns 30.46 30.68 ns 34.41 33.74 ns ND ND ns 35.11 36.84 ns
Mon 89034 1 32.46 33.12 ns ND ND ns ND ND ns 32.62 31.94 ns ND ND ns
Bt11 1 30.86 33.02 * 33.11 32.98 ns 34.52 33.97 ns ND ND ns ND ND ns
GA21 1 30.25 30.22 ns ND. ND. ns ND ND ns ND ND ns 35.71 36.12 ns
MIR162 1 33.42 32.74 ns 34.08 34.52 ns ND ND ns ND ND ns 35.74 34.53 ns
40278-9 1 32.24 31.89 ns ND ND ns ND ND ns ND ND ns 36.25 35.78 ns
Negative 0 ND ND ns ND ND ns ND ND ns ND ND ns ND ND ns

Notes: ND=Not detected,

ns= non-significant, * = significant at p value < 0.05
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Table 3.4-5 PCR efficiency, slope, linearity and intercept of 35SCaMV promoter, Nos terminator,
Ubi-1, FMV and Pat gene detection using Multiplex Real-time PCR

Dilution % Target Ct of target gene detection
GM: total GMO DNA Copie
volume level conc. s 355caMv N‘OS MV Pat Ubi-1
No. promoter terminator
1:0 5 100 366.97  26.74£0.26  27.08+0.45 2816+0.23 30.12+0.25 26.16+0.13
1:2 25 50 183.49  29.52+0.14 30.28+0.32 31.14+0.21 31.76+0.22 29.74+0.28
1:4 1.25 25 91.743  32.64+0.22 33.17+0.26 34.24+0.34 32.12+0.32 32.58+0.12
1:16 0.625 6.25 22.936 38.42+0.36 38.80+0.27 38.85+0.51 37.87+0.41 38.64+0.11
1:256 0.004 0.39 1.433 - - - - -
PCR efficiency (%) 119.43 120.62 134.62 166.40 111.19
Slope -2.93 -291 -2.70 -2.35 -3.10
R2 0.99 0.99 0.99 0.99 0.9984
Intercept 26.69 27.23 28.47 29.61 26.38

3.4.5 MINAFOUANLTAEY (precision) wazAMAiuE (accuracy) Tunisasavsaudalnadauuas
WUFNITU 14 enewug dremalia Multiplex Real-time PCR

nsnpdaUAILTBIMTILAYANLILE1vRIIs HutauanFanuaninnvesiEnsnsasuun Bu
355CaMV promoter, Nos terminator, Ubi-1, FMV L& ¢ Pat AYLNAL A Multiplex real-time PCR Tu
Flnadaulasiugnssy lngAnnufiowsauazainuwiug1vosisannsansisas ulagainan
Wesidudnsideuuunnssuduing (Relative standard deviation: RSD) wagAUasidudidsaiuu
mmg’mﬁmﬁwﬁ‘ (Standard Deviation: SD) ¥89n1911US U8 U 355CaMV promoter, Nos terminator,
Ubi-1, FMV e Pat 99nmsvingaaaauininadaulasiusnssuiinaudu 14 a1ewus a 4 sou wans
yiaaeIwyin N5t 5 fidn RSD agszving 0.72 81 087 wesifud uaziidn SD weansm Suag
sewin 0.24 @5 0.29 (Table 7) InsAauniissnsauazauusiudvosiansudideglunmeinnsgu
ArmunlivoinisnsasdouiivdauUasius nssuidsnanindlinada Multiplex real-time PCR
(Broeders et al., 2014) fio AnUssidud RSD doslaliiu 25 Wesldus Fedonndosiunsssauves Del
Gaudio et al. (2012) filfsenuinnsasaaeuiivdaulasiugnssuideaniwdesiianudedunns
asyageuldmIsiiu 25 Wosidud wanai1n1srs991uunduss5CaMV promoter, Nos terminator, Ubi-
1, FMV wag Pat maewmaila Multiplex real-time PCR ﬁiﬂumamnaau%’niwwﬁﬂLLanﬁ'uqﬂism 14
anestug fsedndamasil uenaindenand ilédn qunsal wdesdiedild sauddisnsfiieadeady ns
Wwisudege uagmsatnaiduelinuaiaueansavilinanism e uundu iflauiflomsauay
wilue (Debode et al., 2013)
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Table 3.4-6 The repeatability and reproducibility of 355CaMV promoter, Nos terminator, Ubi-
1, FMV and Pat gene that were detected by using multiplex real-time PCR in 0.1%

contaminated GM Maize

Ct average

Sample Replicate 35SCaMV Nos .
promoter terminator FMv Pat vord
14 GM Maize 1 32.64 33.17 34.24 33.12 32.58
0.1% GM 2 32.31 33.54 34.48 32.81 33.17
contaminated 3 32.43 32.97 33.98 32.76 32.76
4 31.97 33.57 34.63 3232 32.43
Mean 32.33 33.31 34.33 32.75 32.73
Min 31.97 32.97 33.98 32.32 3243
Max 32.64 33.57 34.63 33.12 33.17
SD 0.24 0.25 0.25 0.29 0.277
RSDr (%) 0.75 0.76 0.72 0.87 0.85
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3.2 NaRAANILAATUASS (Out put)

]

NaWAAAN | 31U (MY HAHARTIAATYTSS U | v 38AZIBYA RGBT

A1SUTaY u Wu | (weuuuunangw)

Lowwewd | 4 |Bes | WWBnsnsaliesgidansouas 4 | §es | esdmniFess TaTRlasen
uunguiivraulasiugnIsu fMeTs NAFBY N1IATID AnNsaLaY
Multiplex Real-time PCR luiisiay Ieswveanseslas | Suunduluieg
HARSuY 4 ¥lla SuunBuiiwdiandas | i 7
1) 3 Multiplex Real-time PCR Lilo Wugnssuswaziden | Usednsnn
nIRfANToArIMUNEUTIRRLUA AN 50157 wilugh
WUgNITU ANTTUELIAUAE
2) 38 Multiplex Real-time PCR il AUNUANTI
ATIVAATIENUIENARARUATUTNTTY WAL
3) 35 Multiplex real-time PCR Tun1s
prRduunduivdowinudas
WUFNTIN 11U 6 aeiiug
4) 35 Multiplex real-time PCR Tun13
ATIVAANTBALAL I MUNEUT N
AnLUAIRUENTIU 14 events
2. msld - - | ovnllidwihiiveaeuriesfidinie |1 | eds | egsewinaduiiums | Wwithiineaou
Useloviia navIdeimumalulagyinmw GRAPAI PR
A1579048 ATl
3. UnAY
MAAVING - - | 1. leneusulvanuily Msansuniv 2 | B0 | vdngumeuiuns | mauHELNS

3.1 7915815 \nwAs (UnATauT 160-64) AL W lEe148475

FEAUNR mMansddeUiwEesianlasiugnssy (lenansiuy 1 AATILAVR
¢ Tetraplex Real-time PCR Lo Sdudi 1) VosUuRng
SUsoINsEUAINYAS. (2565). a¥anandesiy
2 dsumaruniieAfissily MIasinwns lumslasient
WIEADUNEN NANFIWAIUNAIY
NINAUIBNIATIITMUNAETUG AL
IrlnadnuUaiugnIsy 14 aneiug (lonasuy 1
paewmalla Matrix Approach Multiplex Sdtuti 2)
Real-time PCR. (2565).

3.2 M3 1. Development of the In-House NANFIWNITUNAUD | HATULHELUNT
Usgay/ genetically modified wheat NAIIU 110199975
funuIsTAU - - | Mon71800 reference plasmid for 2 afe | Genansuuu 2) AATIZAVD
UINNYIR qualitative detection by Tetraplex ViosUuRng
- Ulaue Real-Time PCR. (2021). pp. 512 - a%1pnudoriy
wuulnan 519. In proceedings of RSU TunsiAsen

International Research Conference
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NaWAAAN | 31U (MY KaKAATIAATUASe U | VY EEGHEEE LBIAUAN

A1SUTaY iy Wu | (weuuuunangw)

30 April 2021. Pathum Thani,

Thailand (Oral presentation).

2. Development of screening and wﬁﬂgmmi‘ﬁ%aua
detection method of genetically Na91Y

modified wheat MON71800 and (tonEITUUY 3
MON71200 by multiplex real-time aduit 1)

PCR. (2021). pp. 32. In proceeding

of ISSAAS International Congress

and General Meeting 2021. (Oral

presentation).

33113 Development of screening and MANFIUNITUNAUD | HATULHEUNT
Usgsy/ detection method of genetically NEIY 9198476
AUNUITTAU - - | modified rice LL601, LL62 and Bt63 1 as | (tonansuuy 3 DI EPRPY N
UV by multiplex real-time PCR. (2021). i 2) NG
- dlaue pp. 84. In proceeding of ISSAAS arepnudesiu
wuuldaimes International Congress and General Tunsiasnen

Meeting 2021 (Poster presentation):
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3.3 NAANSTINAYUISY (Out come)

NAANSTINAYUDTS

T
a o &

IANAAND

cb
=

1. MoelURn1snsInliaeiNsLazauANydnuUaiugnssy U1 SOP 11301533
FuuNBUTNIAALUAITUENTIN aeiiug Bt63, LL62, LL601 lnayalnsiuasingy 2 4n
WUU Triplex Real-time PCR way Tetraplex Real-time PCR fifiuszansanluly

2565

a Y A

2. el fuin1snsIninssiivwasdumvanuUaniugnssy 11 SOP 15999

v 6

uuntIaanaulaniugnssy aieiug Mon71800 wag Mon71200 WazdWUANTS

3

uloulasiadnuUaniugnssuaiinduiiinainnisvuds lnglnswesuagingu 2 4n
o a a v
NiiUseansa iy

2565

3. e JURn1snTIRde T eRiLarduANYRnLUaIugNTIY 11 SOP 1159339
Suundudansesnazduinzvesiundesiaulaniugnssuaeiug A2704-12
Mon87701 Mon87705 Mon87769 Mon89788 waz GTS 40-3-2 lnglnsiasiaglngu
2 9n Me3B Tetraplex real-time PCR Afiszans Ul

2565

4. yieeUfURn1InTIRinTeviivua AuAivanuUaiugnssy 1 SOP.N159TI9AA
nsaskazTwunguIlnadawUsiugnssu 14 events (Bt11 GA21 TC1507
DAS59122-7 T25 MIR604 Mon810 Mon88017 Mon 89034 NK603.MIR162
Mon87460 Mon87427 uay DASA0278-9) ifiustavsamiluly

2565

5. 999U URN15Y venenamsleIsnsialassidudnnUasiugnssusnieds Multiplex
Real-time PCR Tusagnat1inasnaning U1analasndniug ovdaduay
NARAN 31UIUDY1ITBY 50, 30 LAy 30 AI8819 ANAIRY

2564 - 2565

3.4 HanseNUiAIURSe (Impact)

l:. a g a
ABNISNUNNAVUIIN

i a v ¢

IANAANS

R
=b

v a a = v a s @ v a ¢
AULATEENA: anUSunaaswiiuagianinemansniduiunulunisnsialinged
wazanszezatunanadaulgUszana 6 Wi WellSeuiisuiuisvageuluuRnd
n319AsIasEu TneregUiRnsunluseneveuren1snsaTungy 913 919818 62
N v [ o Y aa . . o 1
WiAee uazdilnadauUaaiugnssuaigls Multiplex real-time PCR Litova5uses
WnsFIUiesUuRn1sMAdaU 1ISO/IEC 17025 afauieiiulunisiiuguadusn
NN

2566

audens: aianuveliulviiuguslna AruAuAiugWAnIN(319) UTENAnTensis
#1571500EY 13899137 keAnAEInAnLUaugn Ty

2566

pugIndaN: aanisidansiail waztanineimans lunsesuiun1snTviesen

2565
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3.5 MydmauIdglulduszlevi
aruuleune tlivenenanisvaaeuresiotljufinisnsainseiiswas duifivdnulasiugnssy
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naITeNRIUINIIATINERUNY LAY YR UVSEARLUaRTUEN TN dlndTeimumalulagdinin wagaiuay

o w o
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gudean asmnuweiiulviuguilan
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depandue

Frudrns fenansmeunsmednms esfiRnslaisneaey duneunisiiliununnaeuiils
1NASFIU aNnsoveeralivesu foRnniniads uazienvu ihisnaaeuluussyndlitilesosiunisniag
AnneinuauiAuguanitUsEAANTENTIEEIsAIgY Bosovnsildandsdidiadauasiugnssy
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unil 4 ajunauazafuTena

4.1 d5Uunauazaiusnena
N15NAAReR 1 WAu135 Multiplex Real-time PCR i ans29Annsasnazsuundudianandas
WUFNIU

Tmfauvasiugnssumuteyares ISAA database wuinil 7 anesiug wildosaniansneda
naaeufianssadamle fifios 3 aeriug 1iun waradafidule pGSE220 (LL601) (Eurofins) wanasing
Su1e pGSE28 (Bt63 Rice) (Eurofins) uay Slufindfiduie LL62 (Eurofins) Tnesia 3 anewusiidu Bar
Huesdvszney uwidesmnnanafindidueidumsinduuisdrmslaaulunaads ilwlinudu Bar
Tunanadinfdule pGSE220 (LL601) (Eurofins) wanafindioute pGSE28 (Bt63 Rice)(Eurofins) wanulu
Fudndfiduie LL62 maneaesiutsniunnasuesniiiu 2 yn taeyndl 1 Useneuiie fu Camyass
promoter, NOS terminator wag PLD @15 uldnsiadansesdidauuasiusnssy uazyni 2
Usenounawdu CrylAb/Ac, event specific LL62, event specific LL601 Wag Bar @u1saldiAnlenans
fusEle 3 anetus nnuamsmaseunuT alnswesinsuvedii 2 geBulieusinedetuitmane
Yoway 100 UszAnsamwesujAsengnlafiauauysaleglunusifisuldfisosas 80 fis 120 35n1s
nagoufinnadios aruusiy wavauasnsolunsnIug. dirsesazdrudsiuumnsgiuduing
(%RSD) vosusazdutiosndn 25 SArdnd1finveanisnsaaliasey dmiuduyedl 1 uagyail 2 1 10
copies Andudosavnsuzuuiifesas 0.1 WewilSansvnaeunvenenaiuiieg st uazan Sasidn
Tuesufuinissiuiu 50 fregrshinuiadinisusuuresindaudasiugnssuia 50 faeg19 38013
Multiplex Real-time PCR winzaudmiumsldnmadansesinaddauasiugnsslasynduil 1 veq
g1 CaMV35S Promoter, NOS terminator Waz PLD dUszdnSn1nlunisnsisdnansesd1ianndag
fugnssy Tevnasanudu CaMV35S Promoter 3o NOS terminator wie msrawuits 2 Suazifu
msﬁmﬂsaalﬁaﬂé’uﬁﬂmiﬁéﬁ’néﬁ’ﬂLLanﬁuqﬂsiuUzUu’[,uﬁaasmﬁ?u Faimndosnissuunnisuzutiuiy
dudnfauvasiugnssiaeiuglaynduil 2 ivszneusie CrylAb/Ac, event specific LL62, event
specific LL601 wag-Bar az@nunsadwundinawlasiugnssuls 3 aneiug lawn LL601 LL62 wax
Bt63 $3n151435M95 Multiplex Real-time PCR agtagansyoynalagiuunsnsaiinmgiilofioy
U Simplex Real-time PCR fins1anssas 1 du LLazgﬂﬂfﬁ]‘EJ{]ENﬁUﬂﬂiUuLﬁ@uf\]Wﬂﬂ?i@@f\i’lﬂaﬁaga’lﬂ
naneasa lagluudasgadudl uildmuaueugniosesianismaaou Tugadl 1 8y Sumedn ALD
(Phospholipase D) wazait 2 1 Bar (Bialaphos resistance) Faduduiinuldludadauuaniugnssu
4 3 aewus iWumstudunansnaeuuazavuauaelufAzen
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n1sMARBsl 2 Walun3s Multiplex Real-time PCR ilansiaiinneidiananaudasmiugnysy

1A aRnRUAIRUENITUALTELATDY ISAAA database WuUTIHLEs MONMT71800 wiledaneiug
P usiiledududeyaudinudn EU-RC Ifoensissunisismnsaiinngidnaddaulasiugnssy
MON71200 Tud) 2018 uenaniudanumsUzturesiivdaulasiugnssueiaduludee s add
Aetuannisvuds lvimsnsadansemasiuun - dnaddauasiugnssufifudmanefidesnsie
wa1edu A3N150n 9T TR Tetraplex Real-time PCR Gsanansansaals 4 Sulu 1 UAsen Jee
ansTznALazFuUNIATIRIATIZas Tnsutsyndusenidu 2 4a Geyail 1 Uszneuse Camvass
promoter, NOS terminator, MON71800 way ACC-1 LLazsqm‘ﬁl 2 Usenaunag HMG, Lectin, CruA kag
MON71200 i fandnadamnaeuvasdnnand MON71800 laifinisdminevnanisévilidesdansein
anadn pUCST-MON71800 ldmauny arnuanismagounyin galnsiuesnguresis 2 yadud
Audmnzsetuhmnedesas 100 Ussavsnmuesufisengnlefianuanysaleglunasiisuldizen
av 80 A9 120 FBnadeuiinnuiles Anuuty wazauanIaluntIIw deresardudonuu
1ATFIUENINS (%RSD) vesusazButioanin 25 Sindndidavesnisasiadineyt dmsuduyeit 1 91 1
#lAsn$u pUC57-MON71800 wagwndl 2 fifesay 0.1 Wethisnamaaeusveenaiuiegstnandly
WoaUURn1sTIuIU 30 fAraEe AIanuNIsUrUurasaluaIdawtasiugnssudwiu 7 daegne 35013
Tetraplex Real-time PCR wnzaudmiunsldnsadnnsesinaadauiasiugnssulaslugndui 1
aunsarnnsadbdindudnaddawvasiugnssuniald mnlyidudiandasWugMONT1800 wialdl
Tnevnnasianuiu AT 4 Sudhweny CaMv3ss promoter, NOS terminator, MON71800 way ACC-
1 azamsUst e Tnemnasianutiies CaMV355 promoter e NOS terminator e 2 Sudiusilsl
wuBu MON71800 asfesvinnisvaaeulugndl 2 MerannsntsdanisusuresiiadauUasiugnssudu
16un $17lna dandes uazanluan uenaTAtuSsaansnuund andaeRugMONT1200 1¢Ende

nsmAaesil 3 Wan33 Multiplex real-time PCR Tunsasnasiuundudmassinudasiugnssy
events A2704-12 Mon87701 Mon87705 Mon87769 Mon89788 Lag GTS 40-3-2
N1305798uAANIBkard uTNITA18InAlA Tetraplex Real-time PCR @13150 914U
dundeadaulasiusnssud eugnlsitnga 6 aewug ldun Mon87701, A2704-12, GTS 40-3-2,
Mon87705, Mon87769 waz Mong9788 laeldlnsiues-lusu 2 ym Ao 1) CaMV35S Promoter, Nos
terminator, Cy1Ac Wag Lectin 2) rbcS E9 terminator, event Mon87705, event Mon89788 wag Lectin
Fayalnsiwesuarinsuiinududumnzaniissdu 1X Iadrianmsnsatinnevisigavesisvintu 0.1%
warfiUSunafueduwuuiivunsanlugae 100 - 150 ne/reaction NNTVEIERANTITTATIZIGETT
Tetraplex Real-time PCR Tufaog1awdaiugdundeanasdundosilddmiunisuilnadiuau 20
#9819 WUINEmNTansIImuNsUsUuresdudumdssdaulasiugnssuliifinainifude 65% o
WS uLiiauiuds Triplex Real-time PCR & euansliifuinnisnsiaifinsdu Camv3ss promoter wag
Nos terminator maqﬁaqﬂﬁﬁamimaﬁmeﬂﬂmﬁ"ﬂﬂiﬁLﬂaqwaé’m%’umwaaumsUzUuéuaqé"';mﬁaq
Foutasiugnssy Taseiddedlifauisamasuuniutuniesdauasiugnasuia 6 anewus feds
fiuszAvBniw Winansvaaeuiignies wazannsansiaaeuldnsounquiiosesiumuUssnAnsynTae
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a1ssuaunaveyg I lidnMsdnddmiesiawlaiiugnssy wenanilinatiansiadwundudvialy
UfAsehendiieusendanleing wasanszesiaIn1snIITAIIEh

n19NAaasd 4 Wau135 Multiplex real-time PCR Tun1snsaadnnsasuazsiwundudiolna
a0 LLUaﬂWUHQﬂiiN 14 events (Bt11 GA21 TC1507 DAS59122-7 T25 MIR604
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Phosphingthricin .l".'-acs!}-'.""'ﬂns‘&rasa [Paf) 1.1.I.1J.1]1'Ii'l'—J"|I.ﬁJ'?|"|‘l.l. 1.1]?3115;1mmmmnﬂﬂﬁumwmﬂwnnm.qu
WugnsTy 14 mﬂwuﬁ TenTwzuinas] .wmm-i'um'mq"um.,.w"n..m.nvnﬂmm.nﬂu 'anﬂ-:mmﬂnm'am'lpqﬂﬂﬂw
nAgeUAE Mulliplex Resltime PCR 'EJ AU H‘j"‘l‘l.l'ﬁ JREEDRL (2011) fruusld uas Haneeay Edwunfu
WL mnuamnmqmmmmlmrﬂu‘lﬁg‘rannL’L'uu Falsz peositvelinegative ﬁmg:_’lm"lmnuﬁmmﬂﬂﬁuur'ﬂ'u
355CaMV promater, Mos terminatar, Ubi-1, FMV uazPefgaumilulfffenfes wu Mutiplex real-time PCR uaz g
FhifEnearviunseiuireafeiivinedrlaniugnmla
Ardndty: Snlwedrulaadiugnisu, Multipiéx réal-time PCR. Matrix Approach

ABSTRACT

Thailand dees not permit the cultivation of the genelically modified crop. but genetically medified
corn and soybeans can be imported, foruse in the raw material and animal feed industries. For GM maize
is the most recognized andicommergially medified GM crop of 267 cultivars. For GM maize is the most
recognized and commercially modifred GM crop of 267 cultivars. Thailand has planned an audit to identify
GM maizes that hawe passed/ihe safety assessment will be import allowed for consumer safety. The
Bictechnology Research and Development Office, Department of Agriculiure has adopted 14 genstically
modified maize that hasbeen asasssed for biosafety and approved for commercial by the European Union
to be a modelfor GM maize identification. The 14 genetically modified maize cultivars identification using
Matnx Approach, Multiplex Real-time PCR technique was developed. The resulis revealed detection of
355CalV promoter, Noa terminator, Maize Ubiguitini premoder (LUki-1). Figwort Moaaic Vines prometer (Fivv)
and Phosphinethacin N-sceiyliransferese (Paf]l genes in the same reaclion suitable for 14 genetically modified
maize identification with specific probes and primers. In additicn, the parameters of this multiplex real-time PCR
method were within the acceptable parameter of JRC EURL standard (2011) and no false positive or negative
results. In swmmary, 355CaMVY promoter, nos terminator, Ubi-1, FMY and Psf gene detection using multiplex real-
time PCR in this study can be used for the events identification method of GM maize.
Key-words: Maize Genetically Modfied (GM), multiplex real-time PCR technigue, Matriz Approach
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Development of the In-Housze Genetically Modified Wheat MONT1300
Reference Plasmid for Qualitative Detection by Tetraplex Real-Time PCR.
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Abstract

Importation of GM plants to Thailand is prohibited except GM com and sovbean only for the indusiory supply
propase. In 2019, Thailand imported maore than 3 million tons of wheat., which MONT120d\ s the snly GM wheat that
appears in the [5AA4A approval database. A screeming test for identifying (GM wheat contamination in mported wheat to
Thailand is necessary. CaMV355 promater and MNOS terminater are the mam elements mastly found m GM plants. To
distingnish GM wheat from other GM plants. event-specific detection of MONZEEQO0 15 needéd to be employed with
ACC-1. wheat endegencus conrol. Temaplex Beal-Time PCR is a technigue ghat cam detect the CaMV355 promoter,
WNOS termimator, event-specific MONTIE00, and ACC-1 in one reaction. In GM wheat MIONT1E0) screening service,
certified reference material (CEM) of MOMNT1EOD is essential for use asa positivwe conmel. Unfornmately, MONTIE00
CBM has not been commercialized. Therefore. the authors have developed an in-honse plasmid that contains the elements
of the CaMV355 promoter, NOS terminater, event-specific MONT1200, and ACC-1. Maoreover. the authors reveal
specific primer and probe sequence and detection conditions by Tetrapleg Real-Tmme PCR. This smdy is wseful for
screenme tests of GM wheat and econemizes by reducing the costof CRM@nd chemical nse in Beal-Time PCR reaction.

Keywords: MONT1300, Temraplex Real-Time PCR, referenceplosmid, CoMV335 promarar, NOS rermimaror, A0C-J

1. Introduction

Modern bictechnology is a powerful teol and useful for agriculure by mproving and reducing the
mme of plant breeding program to produwce a plant that conrains specific and fonctional waits such as droughe
tolerance, salinity wolerance, herbicide tolerance, disease resistance, and increase numition. Cver the past 235
years, the event of genetically modified {GM) has greatly increased (1996-2019). Moreover, the global area
of GM crop cultivation has incregsed more than 100 folds (1.7 million hectares m 1996 to 1898 mallion
hectares in 2017}, and the top 5 global GM crop planted areas were soybean, corn, cotton, canola, and alfalfa
(15444 2017

One of theqanajor staple food crops which grew over 17% of global culiration land is wheat
(Trincwm aesmem L.y (Eia et al., 2012). The development of GM wheat trait by biotechnology for herbicide
tolerance and diseass resistance have been improved for decades (Lackband & Larz 1998; Anand et al. 2003;
Hu et al 2003, Abouseadaa etal 20135; Shin et al. 2008). MOMNT1E800, Glyphosate tolerance wheat developed
by Monsanto, has been launched in the 20s and suthorized for test field mials in the USA_ After finishing the
program. there was no presence of MONT1E800 in the commercial market. However, unexpected MOMT1E800
was discovered, noticed, and confirmed in Oregon by the United States Department of Agriculiure (ITSDA)
in 2013.

Most of the consuming wheat in Thailand is imported fom foreipn countries. In 2019, Thailand
imported 3,630,524,173 kg of wheat for supply in the food and feed industry (The office of Apgriculure
Regulatien, Deparonent of Agriculiure, Thailand). According to Thailand’s plant quarantine act, B.E. 2507
(1952) amended (Mo.2) B.E. 2542 (1999) and (No_3) B.E. 2551 (2008), importation of GM plant is prohibited,
exempiing the importation of soybean and com for industry supply and other species of plants for research,
in compliance with the notfication of Deparmment of Agriculmre’s Guideline. To concern food safety and to
follow Thailand’s plant gquarantine act, the impormation of wheat to Thailand needs to be examined for
screening detection of GM wheat contamination.

Several studies of the European Commission Joint Research Center (EU-JRC) have been reported
the test method for detection of MONT1800 by specific primer and probe by Real-Tomme PCR in EU-TRC
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Development of Screening and Detection Method of Genetically Modified Wheat
MON71800 and MON71200 by Multiplex Real-Time PCR

Weerasak Pitaksaringkarn’”, Thitirut Assawamongkholsiri, Piyanuch Sornchai
and Piyvarat Thammakijjawat
“Corresponding author: weraouddy@hotmail.com

Abstract

According to Thailand’s Plant Quarantine Act, GM plant importation to Thailand is
prohibited except corn and soybean only for industry supply purpose. Recently; approval
GM event from ISAAA database has slightly increased by stack events mostly in corn,
soybean and canola. MON71800 is only GM wheat appeared in ISAAA database while
MON71200 test method was reported by JRC in 2018. Most of the consuming wheat in
Thailand is imported form foreign countries. Therefore, screening and detection of GM
wheat MON71800 and MON71200 are necessary for compliance the Plant Quarantine Act.
For the study, 2 sets of primers and probes were designed forusing in multiplex real-time
PCR reaction: (1) CaMV35S promoter, NOS terminator, event specific MON71800 and
wheat endogenous 4CC-1. (2) corn endogenous HMG, soybean endogenous Lectin, canola
endogenous Crud and event specific MON71200. In-house developed plasmid pUCS57-
MON71800 and plasmid MON71200 (Wako) were used for a positive control. Chemical
reagents mixture and real-time PCR condition were optimized for normal amplification
performance. The validation showed. 100% specification and accuracy in all genes. The
LOD of pUC57-MON71800is 1 pg while other genes are 0.1%. The method efficiency
was tested by spike different kind of GM samples to non-wheat. The results showed
perfectly screened and detected in‘'spiked samples of MON71800, MON71200 and another
GM species. Thirty wheat samples from ISO/IEC17025:2017 laboratory are tested by 2
sets of primers and probes in multiplex real-time PCR reaction which were effectively
screened and detection.

Keywords: GM wheat, multiplex real-time PCR, MON71800, MON71200, GM screening
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Development of Screening and Detection Method of Genetically Modified Rice
LL601, LL62 and Bt63 by Multiplex Real-Time PCR
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Abstract

Rice is important agricultural commodity of Thailand. In 2020, Thailand had 61.28
million rai of cultivation area which produced 25.52 million ton of rice. Thailand is a top
three rice exporter to many countries all around the world. According to rapid alert system
of EU, Thailand was reported for GM contamination in rice’s products in.2003. Therefore,
rice exporters needed to send rice samples to laboratories for the screen test of GM
contamination and also GM rice event specific detection test causing a lot of cost for
confirmation of non-GM rice’s product before exportation. Multiplex real-time PCR is a
technique which provides many benefits such as saving cost. less time, and reduce
contamination in comparison with simplex real-time PCR. In this research, 2 sets of
primers and probes were designed: CaM V355 prometer, NOS terminator and rice
endogenous PLD. and event specific LL601, event specific LL62, event specific Bt63 and
Bar. The CRM of LL601 and Bt63 were used for commercial plasmid reference (Eurofins)
while LL62 was used for genomic DNA (Eurefins). Polymerase chain reaction condifion
and reagents mixture were optimized. All primer and probes showed 100% accuracy and
specification. The LOD of LL601 and Bt63 plasmids were 5 copies while LL62 genomic
DNA was 10 copies. 50 samples from ISO/TEC17025:2017 laboratory were tested in these
two sets of primers and probes which showed no GM rice detected. Efficient and
economical method for GM rice screening and detection of LL601, LL62 and Bt63 rice
was used for this research.
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