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TOM TAT

Viét Nam da cho phép trf)ng ngd bién doi gen c6 chura gen CrylAb dé ting kha ning
khang séu duc than. Tuy nhién, van con nhiéu y kién tranh cai vé mirc d6 an toan cua loai cay
trong méi ndy, vi vdy dd c6 nhiéu phuong phap sir dung dé phat hién sy hién dién cua gen
Cry1Ab trong cay ngd. Cac phuong phap hién tai phan 16n déu phu thudc nhiéu vao trang thiét
bi phong thi nghiém va khé thuc hién ngoai thuc dia. Gan day, ky thuat khuéch dai DNA déng
nhiét LAMP (Loop Mediated Isothermal Amplification) di duogc st dung dé phat hién nhanh
cac ddi tuong gy bénh trén nguoi va vat nubi mot cach nhanh chong, voi dg chinh xac cao va
it yéu cau vé trang thiét bi dat tién. Trong nghién clru ndy, quy trinh phat hién ngd b1en doi
gen bang k¥ thuat LAMP di dugc xay dung thanh cong thong qua khao sat cac yéu té anh
hudng téi phan tng. Két qua cho thdy ndng do phu hop ciia cac mdi FIP/BIP va F3/B3 1a
0,4 uM véi nhiét d6 phan ng phu hop & 60 °C. Ngoai ra, qua khao sat vé ngudng phat hién
cua phuong phap LAMP so véi phuong phap Realtime PCR ciing cho thay d6 nhay cua phan
g LAMP cao hon phan ting Realtime PCR. Ngoai ra, khi sir dung thudc nhuém HNB & nong
do 80 uM, co thé phén biét dugc gitra ngd khong chuyen gen va ngd chira gen Cry1Ab. Két
qua nay la tién dé dé thiét ké KIT phat hién ngd bién ddi gen ngoai thuc dia.

Tir khéa: Bién ddi gen, Cry1Ab, LAMP, ngd, Realtime PCR.

1. MO PAU

Trén thé gisi, cac cay luong thyc nhu lua, ngd bién ddi gen hay céc cdy cong nghiép nhu
dau nanh, bong bién doi gen dugc trong pho bién véi dién tich lon [1], cac cay trong dugc
thuong mai héa nhiéu & cac nudc cé nén néng nghiép phat trién nhu My, Brazil, Argentlna
Canada, An D6 [2]. Nam 2018, cdy trong bién doi gen da duoc trong & 26 qudc gia véi dién
tich 191,7 tri¢u ha, tang khoang 113 14n so voi ndm 1996 [2]. Thang 3 nam 2015, Cuc Trong
trot, B6 Nong nghi¢p va Phat trién nong thon da cho phép san Xuét thuong mai 3 gidng ngo
bién dbi gen, diéu nay da giup Viét Nam tré thanh qudc gia thir 29 trén thé gidi thuong mai
hoéa cay trong sir dung cong nghé sinh hoc [3]. T nam 2015, nude ta c6 3 giong ngd blen dbi
gen dugc trong ngoai dong rugng: thir nhét chira gen Cry1Ab khang sau duc than, glong thir
hai chtra gen GA21 khang thudc diét co phd rong glyphosate, va gidng thir ba chira dong thoi
ca 2 gen CrylAb va GA21 nén c6 kha nang khang siu dyc than va thudc diét co & cac ving
trén ca nude. Ngay 18/3/2015, B6 Nong nghiép vao Phat trlen nong thon dé chinh thirc cong
nhan ba giéng ngo bién doi gen cua Cong ty Syngenta dé tréng pho bién & nudc ta bao gom:
NK66 Bt, NK66 GT va NK66 Bt/GT. Trong do, giong NK66 Bt va NK66 Bt/GT mang gen
Cry1Ab c6 kha ning phong trir sdu duc than cao, c6 kha niang khang siu & tit ca cac bd phan
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cua cay. Giéng NK66 GT va gidng NK66 Bt/GT mang gen mi hoa enzyme EPSP synthase co
kha ning chdng chiu cao ddi véi thudce trr ¢6 glyphosate nén mang lai hi€u qua trir o 10 rét
khi str dung loai thudc diét co nay. Ca 3 gidng ngd bién dobi gen nay déu cho nang suat cao hon
so voi giéng nén dbi chimg va chat luong san pham cing t6t hon thong qua viéc san pham it
bi hu hai do sdu duc thén géy ra [23]. Hi¢n nay, giong ngd chira gen CrylAb dugc sur dung
phé bién hon do c6 kha ning giam nhu cau st dung thude diét sau bo canh vay. Khi chuyén
vao cdy, gen Cry1Ab s tao ra tinh thé protein CrylAb, nhung tinh thé nay sé& tao thanh doc
tinh khi vao trong hé ti€u hoa cia con trung, trong khi do protein nay da duoc chiing minh an
toan ddi voi nguoi va cac dong vat khac.

Mic du cac glong ngo chuyen gen dem lai hiu qua lon vé ning suat va chat luong san
pharn nhung trén thé gidi noi chung va nudc ta noi riéng van c6 nhimg ¥ kién trai chiéu vé
giong ng6 nay. Nhiing tranh cai vé mirc d6 an toan thuc pham, anh huong t6i moi truong va
nhimg van dé lién quan dén dao dirc d01 v6i loai cay trong nay dién ra ¢ nhiéu noi, diéu nay
dan toi hon 50 nude trén thé gidi yéu cau phai dan nhin san phim cé chtra thanh phan tir sinh
vat bién ddi gen [4]. Theo Trung tdm Théng tin Phat trién Nong nghiép Nong thon, qua khao
sat cia Trung tdm Tiéu chudn va Po luong chit luong (Quatest 3) nam 2010, co 111/323
(chiém gin 34,4%) méiu noéng san va thyc phdm thu thap & 17 cho duong tinh v6i dang
promoter 35S hodc dang terminator NOS - mot dang chi thi cua san phém bién dbi gen. Trong
do, c¢6 45 mau ngo, 29 mau dau nanh, 10 mau ca chua, 15 mau khoai tay [5]. Nhiéu tré em &
My¥ va chau Au duogc chan doan bi di | ung khi an dau phong va nhiéu thuc phém bién d6i gen
khac. Mot s6 gen dugc dua vao cdy trong tao ra protein gdy di tmg. Do do, nhiéu quoc gia da
yéu cau dan nhén trén bao bi d01 voi cac thuce pham ¢ nguyén lidu tir sinh vat bién ddi gen dé
ngudi tiéu ding va nha san xuit c6 quyén lwa chon [6].

Hién tai, c6 nhiéu phuong phap phat hién nguyén liéu thuc phim cé chtra thanh phan
bién d6i gen nhu PCR (polymerase chain reaction), Realtime PCR, ELISA (enzyme-linked
immunosorbent assay) [7, 8]. Tuy nhién, cac phuong phap nay c6 nhugc diém phu thudc qua
nhleu vao cac thiét bi hién dai dit tién va chi phan tich duoc ¢ trong phong thi nghiém. Yéu
cau thuc té can phat trién mot phuong phéap phat hién nguyén liéu thuc pham bién do6i gen co
tinh di dong cao dé co thé xac dinh & trén canh dong hodc tir chg, siéu thi... Tir nam 2000,
Notomi va cdng su dd nghién clru thanh cong k§ thuat LAMP (loop medlated isothermal
amplification), c6 thé phat hién doan DNA dic hiéu chinh xéac, nhanh chong, don gian c6 thé
thu nhéan két qua ngay tai hién truong [9]. K§ thuét nay da duoc s dung thanh cong dé phat
hién cac loai sinh vét gay bénh & nhiéu noi trén thé giéi va ¢ Viét Nam [10-12]. Nghién ctru
nay di budc dau xdy dung quy trinh phat hién ngd bién d6i gen bang ky thuat LAMP thong
qua su hién dién cua gen CrylAb. bay la tlen dé dé c6 thé phat trién bo KIT nham gitp viéc
kiém tra, xac dinh su hién dién cua cdy trong bién ddi gen ngoai dong rudng hodc cac san
pham bién d6i gen tir thuc pham trén thi trudng.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat ligu

Gidng ngd NK66 BT/GT mang gen CrylAb khang sau bd canh vay duge sir dung lam
dbi ching duong, trong khi d6 giong ngd NK66 khong chira gen dugc sir dung lam d6i chung
am. Ca 2 gidng ngd nay déu do Céng ty TNHH Syngenta Viét Nam cung cap.

2.2. Phuwong phap
2.2.1. Ly trich DNA

Méu ngd NK66 BT/GT dugc sir dung tach chiét DNA béng quy trinh ciia Bui Minh Tri va
Bui Cach Tuyén [13]. B¢ tang hiéu qua cua qua trinh, quy trinh ly trich da dugc thay doi thoi
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gian 1 mau véi dém ly trich DNA va SDS 10% tir 1 gi¢ thanh 24 gio. Sau khi ly trich, DNA
dugc dinh tinh bang phuong phap dién di voi dién thé 110V trong 20 phit sau d6 phén tich
hinh anh v&i may chup gel Quantum - ST4 3000 (Montreal-Biotech, Canada) dudi tia cuc tim
va dinh luong bang phuong phap do mat d6 quang véi dinh lugng bang phuong phap do quang
pho (Optima SP-3000, Nhat Ban) & budc song 260 nm va 280 nm.

2.2.2. Thiét ké méi va toi wu phan 1img LAMP

Moi LAMP dugc thiét ké dya trén trinh tyr gen Cry1Ab muc tiéu & ngan hang gen véi s6 hiéu
X54939 [14] bang chuong trinh v6i Explorer version 4.0 (https://primerexplorer.jp/elamp4.0.0/)
Vi cac théng s0 mdc dinh. Sau khi thu dugce cac bd moi, phan tmg LAMP dugc t01 uu hoa
bang viéc khao sat nong d6 moi phu hop cho phan mg théng qua thay doi ty 18 cac mdi F3/B3
va FIP/BIP lan luot 12 0,2; 0,4: 0,6 va 0,8 uM; nhiét do tdi wu cho phéan utng LAMP dugc khao
sat tir 60 °C dén 65 °C. Tong thé tich cua phan tmg LAMP 25 pL bao gdm: mdi F3/B3,
FIP/BIP; 15 uL Isothermal Master Mix 1X (Optigen, Anh); 1 uL. DNA (40 ng/uL).

2.2.3. Xdc dinh nguong phat hién

Thanh phan phan tmg LAMP bao gdom: mdi F3/B3, FIP/BIP 0,4 uM; 15 uL Isothermal
Master Mixes (Optigen, Anh); 1 pL DNA & cac ndng d6 lan luot nhu sau: 1: 400 ng/pL;
2:100ng/uL; 3: 25 ng/uL; 4: 6,25 ng/uL; 5: 1,56 ng/uL; 6: 0,4 ng/uL; 7: 0,1 ng/uL; 8: 0,025 ng/ul
sau d6 thém nudce loai ion cho téi 25 uL. Hon hop duge u & 60 °C trong 60 phiit. Cac hon hop
phan ung dugc u ¢ 65 °C trong 60 phut trong may PCR (SureCycler 8800 Thermal Cycler-
Agilent, M¥). Cubi cuing, két qua phan tmg LAMP duoc nhan biét bang phuong phap dién di
trén gel agarose 1,5% va nhén biét tryc tiép bang thudc nhuém GelRedTM.

Tiép theo, k¥ thuat Realtime PCR duoc sir dung dé so sanh ngudng phat hién, thanh phan
hoa phan tmg nhu sau: moi xudi va modi nguoce 25 uM, 12,5 pL GoTaq qPCR Master Mix 2X
(Promega, M¥); DNA chuin c6 chita gen muc tiéu (Cong ty Khoa Thuong, TP. Hb Chi Minh)
dugc pha lodng va bd sung vao cac phan tng voi cac nong do cudi ¢ cac phan tmg nhu sau 1:
400 ng/pL; 2: 100 ng/pL; 3: 25 ng/uL; 4: 6,25 ng/uL; 5: 1,56 ng/uL; 6: 0,4 ng/uL; 7: 0,1 ng/uL;
8: 0,025 ng/pL, sau d6 thém nudce loai ion cho t6i 25 pL. Trinh ty mdi cho phan tmg: mdi xudi
CGCTCCAAGCCAGTGTT; mdi nguoc CCCATTGTTCGCAGTCC theo quy trinh cua
Rahman va cong sy [15]. Phan (mg duoc thuc hién voi chu ky nhiét: bién tinh ban dau ¢ 95 °C
trong 2 phiit, tiép sau d6 1a 40 chu ky bat dau véi bién tinh & 95 °C trong 15 gidy, bat cip va
kéo dai ¢ 60 °C trong 60 gidy trong may Realtime PCR Mx3005P (Agilent, M¥). B chuyén
biét ctia san pham duoc xac dinh qua phan tich duong cong néng chay ciia san pham.

Bang 1. Trinh tw mdi cho phan tmg LAMP

Tén mdi Trinh ty mdi (5° - 3°)
F-1 AGTTGCTGTACTTGTCGCGGA
B-1 TGTCCGTGTACGTTCAAGCAGC
FIP-1 AGAGAGTGGGAAGCCGATCCTACTAACCCAGCTCTCCG
BIP-1 AGCTCTGCAATCGCACAAACCCGTTTCCACCCCTAAGC
F-2 TCTCGCCTTGGCAACTAAGGAA
B-2 AATGTGCCACCCAGGCAAGG
FIP-2 CCAGCAACTTTCCGTTCTTGACGGAACAGAGTTCGCCT
BIP-2 AGGTACAAGGCAAGGCCTTGTCAAGGCACTCGTAGTAG
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F-3 TGTGTCAAAGACGAGTCGCTCA
B-3 CCAGGTGCTGGGTTCGTTCT
FIP-3 TGCCTGAGTAACCCAGAAGTGTGGCGAACGCATTGAAAC
BIP-3 CCAGGTAGAGTTACCCTACGAAGGACCACGTTTAACTCGT
F-4 TTGTCGCGGAACTGGTGTCG
B-4 TGTCCGTGTACGTTCAAGCAGC
FIP-4 GTGGGAAGCCGATCCTACTAGCTCTCCGCGAGGAAAT
BIP-4 CTCTGCAATCGCACAAACCCGTTTCCACCCCTAAGCTACG

2.2.4. Thir nghiém khd nang phdat hién truc tiép ciia phan g LAMP

Phan tmg LAMP dugc thyc hién vai may PCR (SureCycler 8800 Thermal Cycler-Agilent,
M¥) ¢ 60 °C trong 1 gid véi tong thé tich phan Gmg 14 13 pL theo nhu ty 1¢ cac thanh phan phan
Gng sau ddy: 0,5 pL mdi loai mdi (FIP/BIP/F3/B3) véi nong d6 0,4 pM; 7,5 uL Isothermal
Master Mixes (Optigen, Anh); 1 pL DNA mau ndng d6 0,1 ng/uL va 2,5 pL nudc cat ding cho
phan tmg PCR. Sau khi phan tmg hoan thanh, tiép tuc bé sung HNB (hydroxyl-naphthol-blue)
(Sigma-Aldrid, M¥) ¢ cac ndng d6 20 uM, 40 uM, 80 pM, va 160 uM dé xac dinh nong d6 thude
nhudm phu hop cho viéc phat hién dién ciia gen Cry1Ab bang mat thuong.

3. KET QUA VA THAO LUAN
3.1. X4c dinh nong d cia moi

Sau khi str dung phian mém Primer explorer dé thiét ké LAMP mdi cho gen CrylAb, két
qua thu dugc 4 by moéi co cac thong s0 ky thuat tot nhat (Bang 1). Qua sang loc ban dau, bd
moi thu 4 cho hiéu qua phan u’ng t6t nhat va bd m01 nay dugc sur dung cho cac thi nghiém tlep
theo. Trong phan tng LAMP, viéc t6i wu hda ndng dd mdi c6 vai tro rat quan trong, cac moi
trong phan tmg LAMP khong hoat dong riéng 1¢ nhu phan tng PCR ma chung két hop véi
nhau dé bit cap vo1 DNA muc ti€u va khuéch dai tao thanh cac ban sao cua DNA. Vi vay, viéc
xdc dinh luong mdi bd sung vao phan umg hay ty 1¢ gitia cac mdi véi nhau la quan trong. Do do,
tién hanh khao sat va chon nong do t6i uru ctia cac moi. Két qua dién di duogc thé hién ¢ Hinh 1.
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Hinh 1. Két qua khao sat ndng d6 2 cap moi F3/B3 va FIP/BIP cho gen Cry1Ab
(13: Boi ching am)

Két qua di¢n di san pham phan ang LAMP trong viéc khao sat nong do 2 cap moi F3/B3,
FIP/BIP cho thay, tit ca cac nghiém thue déu co két qua. Két qua nay phu hop véi cac nghién
clu Ve nong d6 cha cac moi trong ky thuat LAMP dugc cong bb trude day ctia Zhou va cong
su [16]. Két qua nay ciing cho thay, phan ing LAMP c6 thé hoat dong tét & ndng do thdp hon
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50 V6i & mot s nghién ciu gan day [10, 17]. Vi két qua dat dugc & thi nghiém nay, ndng do mdi
FIP/BIP: 0,4 uM, F3/B3: 0,4 uM (giéng so6 6) duoc chon dé thuc hién céc thi nghiém tiép theo.

3.2. Téi wu nhiét d9 bit cip cho phan irng LAMP
Sau khi xac dinh duoc ndng do cac cap moi phi hop, thi nghiém tiép theo duoc thyc hién

dé danh gia anh huong cua nhiét do toi phan tng LAMP. Két qua cho dién di san pham LAMP
xuat hién cac bang vach rd va déu (Hinh 2).

Hinh 2. Két qua khao sat nhiét d6 phan tng LAMP cua bo moi 4
(M: thang chuan DNA 1000 bp; tir 1 dén 6: nhiét do tir 60 °C dén 65 °C)

Sau khi thuc hién phan tng LAMP véi nhiét d6 dao dong tir 60 °C dén 65 °C, cac mau
thir nghiém déu xuit hién cac band vach dic trung va khong co sy khac nhau qua 16n giita cc
nhiét do phan tmg. C6 thé két luan rang nhiét do toi wu dé thyc hién phan tmg LAMP 1a khoang
nhiét do tir 60 °C dén 65 °C. Két qua thu dugc c6 su trong dong khi so sanh vai két qua nghién
clru trude cia Zhen va cong su vé khao sat phan tng LAMP véi nhiét do ti wu (61 °C, 63 °C,
65 °C) [17].

3.3. So sanh ngudng phat hién ciia LAMP véi Realtime PCR
Sau khi xac dinh duoc cip mdi phu hop, thi nghiém tiép theo duoc tién hanh dé so sanh

ngudng phat hién cia phuong phap LAMP so v6i phuong phéap Realtime PCR. Két qua dugc
thé hién ¢ Hinh 3.

R

[al :
_ Hinh 3. So sanh ngudng phat hién bing Realtime PCR (A) va LAMP (B)
(Nong do DNA: 1: 400 ng/uL; 2: 100 ng/uL; 3: 25 ng/uL; 4: 6,25 ng/uL; 5: 1,56 ng/uL;
6: 0,4 ng/uL; 7: 0,1 ng/uL; 8: 0,025 ng/ pL)

Két qua dién di san pham phan tmg LAMP cho thdy, phuong phap LAMP cho két qua phan
g tir murc d6 pha lodng cao nhat (400 ng/pL) dén mirc d6 pha lodng thip nhat (0,025 ng/uL).
Két qua nay twong tu v6i nghién ciru cia Zahradnik va cong su khi st dung k¥ thuat LAMP
dé xac dinh ngd bién ddi gen thong qua sy hién dién cua promoter 35S [18]. Ngoai ra, nghién
ctru cua Ghosh va cong su tai An Do cho théy, LAMP c6 kha nang phat hién gen muc ti€u &
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nidm bénh & mic 10 fg DNA trong mét phan tng [ [21]. Trong khi d6, & phan ing Realtime
PCR, san pham khuéch dai chi xuat hién & bac pha lodng thtr 6 (0,4 ng/uL), ¢ cac bac pha
lodng thap hon (6: 0,1 ng/pL va 6: 0,025 ng/pL) khong thdy c6 su xuat hién ciia dudng cong
khuéch dai ctia san pham muc tiéu. Két qua nay ccting phu hop voi nghién ctru trude day cua
nhém tac gia & Iran khi sir dung Realtime-PCR dé phat hién gen cp4-epsps, khi nhén thay rang
gio1 han phat hién cia Realtime-PCR dbi voi gen muc tiéu & muc 0,4 ng/ uL [22]. Nhu vay,
dbi véi cung lugng DNA mau, phan tmg LAMP c6 d6 nhay trong viéc khuéch dai doan DNA
dic trung tot hon phan mg Realtime PCR. Qua thi nghiém nay c6 thé két luan rang phuong
phap LAMP c6 do nhay cao hon Realtime PCR it nhét 16 1an. Ngoai ra, nghién ciru trude do
ciia Nkouawa va cong sy cting da khang dinh k¥ thuat LAMP c¢6 do nhay t6t hon phuong phap
PCR truyen thong [12]. Dleu nay co thé gitp cho phan tng LAMP ¢ thé dugc sir dung doi
v6i cac mau phén tich c6 ndng d6 DNA muc tiéu thap.

3.4. Phit hién tryec tiép sain phaim LAMP

Véi muyc dich cudi ciing 1a c6 thé phat hién ngd bién doi gen qua quan sat truc tiép bang
mit thuong, thudc nhuém HNB (hydroxyl-naphthol-blue, Sigma, M) duoc st dung dé thay
thé SYBR. Két qua cho thdy & cac san phan g c6 DNA cuia ngd bién doi gen, san pham phan
g & ngd chuyén gen hoi nga sang mau xanh luc, trong khi d6 ngd thuong c6 mau xanh dwong
va dugc thé hién nhu 6 Hinh 4. Sy khdc biét nay tang dan khi ting ndng d6 thuéc nhudém va
thé hién rd nhat & ndng d6 80 mM. Khi ting nong do thuoc nhuém HNB lén 160 mM, viéc
phén biét gitra 2 phan tmg khong con hiéu qua do mau sdc tré nén gan gidng nhau. Trong khl
d6, nhitng nghién ctru trude day cho thiy nong do phu hop dé phan biét 16 rang cic mau nim
& muc cao hon [19, 20].

A B Cc D’

v ’eo
T CG T CG T CG T CG
Hinh 4. Két qua phat hién ngd chuyén gen Cry1Ab tryuc tiép bing LAMP st dung thudc nhudém

HNA & cac ndng d6 20 pM (A), 40 uM (B), 80 M (C), va 160 uM (D).
(T: ng6 thuong; CG: ngd chuyén gen).

Mic du con han ché, két qua ban dau cho thiy kha ning sir dung thudc nhuém HNB c6
kha ning phat hién truc tiép san pham khuéch dai ctia ky thuat LAMP. Két qua nay co tiém
nang trong viéc ap dyng truc tiép ngoai thuc té vi khong bi phu thudc vao cac thiét bi phong
thi nghlem nhu hé thong dién di, hé thong chup gel. Ngoai ra, nd ciing giup gop phan rat ngin
thoi gian thyc hién thong qua viée giam cac budce dién di va chup hinh. Day 1a mdt trong nhiing
wu diém rit 16n cia ky thuat LAMP da duoc dé cap ¢ cic nghién ctu trudc.

4. KET LUAN

Két qua nghién ciru nay da hoan thién duoc quy trinh phat hién ngd bién 601 gen thong
qua x4c dinh sy c6 mt cia gen CrylAb bang k¥ thuat LAMP véi cac thong s6 t6i wu: nong
d0, nhiét d6 va ngudng khuéch dai. Cudi cling, kha ning phét hién tryc tiép san pham khuéch
dai cia LAMP dugc hoan thanh bang cach st dung thuéc nhuém HNB. Bén canh nhing két
qua nghién ctru di dat dugc, can c6 cac nghién ciru khac c6 thé thyc hién trong twong lai dé
g6p phan hoan thién hon bao gdm: chon duoc thuéc nhudm phit hop va cd dd phan biét cao.
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ABSTRACT

DEVELOPING METHOD FOR QUICK IDENTIFICATION OF CrylAb- GENETICALLY
MODIFIED MAIZE BASED ON LAMP TECHNIQUE

Ho Viet The'”, Tran Thi My Hanh?, Nguyen Thi An?,
Ngo Thi Kim Anh?, Nguyen Thi Huong?, Le Ngoc Giau!
'Ho Chi Minh City University of Food Industry

Ho Chi Minh City University of Technology (HUTECH)
*Email: thehv@hufi.edu.vn

Vietnam has allowed the cultivation of gentically modified maize containing CrylAb
gene to increase resistance to stem borer. Despite many advantages, there are still many
debates about the safety of this crop so there are many methods used to detect them. However,
the current methods rely heavily on laboratory equipment and are difficult to perform in the
field. Recently, the LAMP (Loop Mediated Isothermal Amplification) DNA amplification
technique has been used to quickly detect human and animal disease objects, with high
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accuracy and less requirements for expensive equipment. Within the scope of this study, we
have successfully developed a process to detect gentically modified maize using LAMP
technology. The results of the study have optimized parameters for LAMP reaction including
concentration of FIP/BIP and F3/B3 of 0.4 uM with primer pairing temperature at 60 °C. The
authors also found that the sensitivity of LAMP reaction was better than that of Realtime PCR
in studied range. When using HNB dye at a concentration of 80 nM, it was possible to
distinguish between the non-transgenic and Crylab gene containing maize. This result is a
potential for designing KIT to detect gentically modified corn in the field.

Keywords: Corn, Cry1lAb, GMO, LAMP, Realtime PCR.
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