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Detection of Genetically Modified Soybean and Products by LAMP Reaction
LIU Cai-xia, LIANG Cheng- zhu, XU Biao, GAO Hong- wei, LIN Chao,SUN Min

(Technical Center of Inspection and Quarantine , Shandong Administration for Entry- Exit Inspection and Quarantine , Qingdao 266002 , Shandong China)

Abstract : The loop- mediated isothermal amplification( LAMP) that amplifies DNA with high specificity and rapidity under
an isothermal condition was applied for rapid detection of Roundup Ready and its products. A set of four primers,two outer
and two inner primers,was designed specifically to recognize EPSPS gene of Roundup Ready. The LAMP reaction mix was
optimized. The optimal reaction temperature and time of the LAMP assay for EPSPS gene were 65°C and 1 h,respectively.
The LAMP detection method has been secessfully set up. The results showed that the LAMP reaction system can detect EP-
SPS gene effectively and sensitively. The limit of detection is under 0.01% lower than the international limit. These results
suggest that detection of EPSPS by LAMP is an effective and low- cost procedure with high specificity and sensitivty that re-

quires no specialized equipment. This asssy is expected to become a valuable tool for rapid detection and identification of

Roundup Ready soybean and its products.

Key words : Loop- mediated isothermal amplification ; Rapid detection; Roundup Ready; EPSPS gene

ROm oA FEED R D kKIS
Y R Wy B R A N S R 3R Y 2 A
BRI T2 o A RS0 T ™
WA T T 355 5K, K G K G i K A
Bt e R R Y e e, i T 37 ) e B R R 6
T SR ORI 2 AR EE AR R, BUBR )
Bt R TR K S A T REURI B B e A iz, e SR
Pt H W (Roundup Ready) ) CP4- EPSPS §% L [A
o F PrEH B KGR ERR T R
FEREDR ™ i 22—, 295 e SR DA W 5 T AR Y 40%
I LK R A A TR A R A PR

175 B #5 :2008-09-27

HETE : B R 58 B KRz B R RHIFSE B3 B (20071K167
1EE B X R
EIES =

A, it S TN, E-mail:ghw75@ 126. com,,

)o

IR T B 2N TSR dh . IR AIEY
UFERTErEN TP SN B SE NI S P S IR/ IN
HITAHIAL , 36 A ] SR X 23R s 3 (R B o Jinve
SR RS . ORI I 9 R 25 i P B
Yy WITTHEST — T AT 8K R BRI 5 12
FERLNK Bl i R AT A 2 PEC A5
i AEK S IO S R DR S5 v A MR S
FARGAEARE N TR o Rl 3L ik Cf
RDIRIE 20 228 90 ARAR E A1 A o6 T 55 5 ki
Py K H = B AR Y B RS AR I IR
B FLDI R G RO T T i = A RS I i Y 3 A

G (1981-) %, Wi, TAN, F2ATH ABEEEFEA T RAG AT . E- mail : emlcai@ 163. com,,



2 44 XA ELAT U H R 5 PR R S R T ity LAMP A I A5 307

Lectin,35S J& 31, NOS & [+ 1 H (19 3L K EP-
SPS' 7 HRAE LA BB, HLh T 2 i
BB, DR AL B IR, ARG 3 AR H B
DL 12 B AR BRI 75 12 (ELISA A4 4t sk Ao
IR ARSI ) M ks B 5, MELE R vp 3
LAMP $ A& 2 2000 4 Notomi T 25 % B fit) — Ff {4 41
PR IR Y 1 07k, RIVAEIE (A 2 1R A% TR 3 4
( Loop-mediated isothermal amplification, f&j#x LAMP)
FoR o IHEA SR | 3R AR S 0 S5
R ATDAKEY 3 rids i 887 51 o 3207 1 Ul 2
AR TR B A — A K B B AT 58 R 4 K 2 8K
PCR I ()3 R , To I8 2 52 00 = K 30 340 J2 I 7 K
HB AT LA AERA DL R AR 58 N, S HOE S SR A% R
Ry

AR H 101 2 35 PR R G ot T 3 S ) R
SN IRWTISR S NISE i NS AR A S ISR (3 NS SN
I EHONRERL, R RS R 5 G K
ISy EPSPS BEPH, SR 3% 5L DX A3 & 1 430l
b 100% . 10% . 5% . 2% . 1% . 0. 1% . 0. 05% .
0.01% ,0. 005% 0. 001% [¥) %% 3£ [ K & Roundup
Ready A5 ifE i A B0 4F i, XFAMIE LR EPSPS LA
HEFTH 3G TR0 LAMP £ AR Bt 55 H IRl i K5 5K

(ARSI o AN T e B 2t R PR ol 4 23 e
B AZ IR T A 2 DR R A L A9 B o 2 BR R A 7
LAMP ™ 5% £ 1 13 5] LAMP 7 7 () 2 %™
DNA #£HiR7 & Plant DNA Mini- Prep Kit(for GMO
detection use only) g B 1A FFpE, DNA B8 4 1 1
H RN AEYIBHE A R, 10 £% Bst Buffer 51 22 il |
ANTP 7 S MgSO, ik \ddH, 0,
1.2 FEMHEERE

E.0HL ( Thermo 17 , Enppendorf 5810 ) | H, #U[E
/KAl (DK-8D) (IR (DYY-8L) BEM MG o B
Z5¢(FUSION FX7) it # M 4% ( Eppendorf) (#%12
T H 1Y ( Eppendorf ) | H, -F K F (( Sartorius BS
210S) .
1.3 LAMP Rk R R & 14
1.3.1 LAMP 514 51#9 it LA NCBI Gene-
Bank J¥ 91 4 £&filt, £ LAMP 5| ¥ %0 2R AR LT 4R
7t
lamp 3.0.0) &It —ERERET W), WFEPI SRS 51
F3 B3 FIPIZEN 514 FIP BIP (K 1) . 519G Mih
NRINNTIEER 7/ Es @ /NI A B 7 DS 1 DS S N
1,

Primer ExplorerV3 ( http ://primerexplorer. jp/

# 1 PHg EPSPS S LAMP 54175

BRI T ALY 4% S REE R E N, Table 1  Primers of EPSPS gene in LAMP detection
" . E2 EE7) 2l K

1 1:7"- *4 5 jj— I£ Name Primer sequences Length
1.1 FEMMERF FIP 5’ - AATCGAGCGGCGCCTCAGGCCGTA- @

HEWCRE SR K T K AL TR L TR AGGAAGGEGACACC-3° .
SHHG T G SRR, PR P S AICCO0CAGOGCICTIUCCATNGOTG )
T Syl AR 938 Jmy 26 R R i (LU AR HH A5 A B A . 5 _ATCGGGCGCT’I'I‘GTGAG_ . 18
JERFEAL) o DAILAR M A SSRGS B0 K28 Sy H % ARG 0 A
i B R DR R S RN B K o 2 R A LAMP 2

F3 —» F2 —»

[GGCCATGGGCGCCAGGATICCGTAAGGAAGGCGACACCTGGATCATCGATGGCGTAGGCAATGGCG

<+—— [l

Bl —»

GCCTCCTGGCGICCTGAGGCGCCGCTCGATTITCGGCAATGCCGCCACGGGCTGCCGGCTGACCATGG

<4+—— B2

<4— B3

GCCTCGTCGGGGTCTACGATTTCGACAGICACCTTCATCGGCGACGCCTCGCTCACAAAGCGCCCGAT

Ak AR WA S, ZE T kR R 5 W F S B FAME . GenBank 7515 : AY592954,
FIP 51 P4 S AR Bedd & F1 B AMERI F2 55, BIP 519005 54 & BI HEFI B2 GAME,

A right arrow indicates that a sense sequence is used for the primer. A left arrow indicate that a comle-

mentary sequence is used for the primer. Positions are based on GenBank accession No. AY592954. The

forward inner primer( FIP) consisted of the F1 complementary sequence and the F2 direct sequence, the

back inner primer( BIP) consisted of the Bl direct sequence and the B2 complementary sequence.
KL HPRBT LAMP 5194 EPSPS 3L B B2 73]
Fig. 1 Nucleotide sequence of EPSPS gene used for designing LAMP primers
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P R DR BH 1 5 S A A B AR ke TR ) T
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43R 100% . 10% 5% 2% 1% 0. 1% 0. 05% .
0.01% ,0.005% 0. 001% ity %% 3 DX B 43 44 it 22 figt
T, W 3K — R B U B i A A () e B e 66 BT B0
HES M W MR EPSPS #E4T47 1S, 1 % LAMP
Kl EPSPS H: [ 9 R g
1.6 LAMP #F2E i

S KD E B PCR K I 4% S Ay BH M A% 5% 5
K 5 Roundup Ready Ay it 56 A it o JHL 470 U 3 [A]
EPSPS #HAT#5: 8 I HE Y44, #i & LAMP A3 (1)
FeE Pk o g A8 rh i ST B NS R

2 HREHSH

DNA $2EX

T IR PR FHBE GMO 4 H S U0 S 451 42
BUR G B 52 16 i 3% 4 DNA, K2 il 0D260/0D280
TE 1.6 ~ 2,01 AL R R 1111809 T (A A R vk
J# 2 100 ng -deflo
2.2 HERETHPIBER

FEELR K 5 Roundup Ready Fit g4 v, vk 45 5 U,
P 2, DNA JKE 7= A R 2541 , DA SR 1 2=

2.1

Xof RN LA B K S A ASEATR 1 B % BRI 7= A 5%
5 93 A IR IR RS B 4, 3 BF R s vy A e s
TR Z LAy, B A A 6 R A o DL vk ik
BT IMAGEL PICO Green BHPE W B8 1, BT
Fzs P R B R e fo, 255K 3, 45 RRU
P R BL P K T EPSPS P S R 5, B X
S PO SO Ve I g il ] L R S rS NI
Roundup Ready #f 5t Zeid i 4% 8 I i 45 R %
B LAMP K 4 Re 434 fee e . ISR R g
AR RS G B R G Y EPSPS $EA

2000 bp

M:DL-2000 Marker;1: EPSPS FHY:A: &l ;2 : EPSPS BAPERE i ;
3R,
M:DL-2000 Marker,1:EPSPS positive,2 : EPSPS negetive
3. Blank.
K2 #:FP KT Roundup Ready # 5 Hi 1k B 1%
Fig.2 The ampilfication of EPSPS gene of Roundup
Ready soybean with the LAMP method

3 B AR PICO Green,
LAMP PP 6258 on i 3
o, BRI =S H R A6
Fig.3 The LAMP amplificaiton results with PICO Green,

orange means LAMP result is positive,red

means result negative or none
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2.3 LAMP M REELER

R PSR B U 9 AN [ BH A e & EPSPS s
PEAT LAMP J2 N7, BBl oL k45 8 i 78 LAMP A6zl
A AR TN R 0. 01% (P 4) o 5 PCR YR
R R I, AT ARSI R 52 K S il i vh &A1 EP-
SPS B

2000 bp

1000 bp
750 bp
500 bp

250 bp

100 bp

M1 2 3 4 5 6 7 8 9 10 11

M:DL-2000 Marker;1:100% 5 &;2:10% % &;3:5% & &34
2% F 85 :1% 5 56:0. 1% & &;7:0.05% & #:38:0.01% %
#23;9:0.005% & 4#;10:0.001% & ;11 . %) g
M DL-2000 Marker, 1:100% ,2:10% ,3:5% ,4:2% ,5:1% ,6;
0.1% ,7:0.05% ,8:0.01% ,9:0.005% ,10:0.001% ,11 :none
4 BREEE IR K S Roundup Ready
i LAMP 0 EPSPS JE [N R i 45
Fig.4 The amplification of EPSPS gene of Roundup
Ready soybean with LAMP method

XA ) S it B A AT LAMP G o 9k P63
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A R P AR R S BE A

3t

LT LAMP 5| #4355 3 K &2 Roundup
Ready #MEFEE EPSPS (AR N 4544 ARIIE T 71
(] SEPE IR S . LAMP AGr o) 2 rp 3 i) 7 32 [H)
KGR L PR R G AR TR A2 T LAMP A
Dy R B PR R B T b ARG D 2R AR, S SR
AR D5 i R 0 v, R R B R 0. 01% . LAMP
Kl 5 PCR 34600 EPSPS 35 PR (14 6 TG KIS AH 24,
8T E PR AT e AR i 0. 5% 2K, 8 H
LAMP 45 AR BB ) 470 5 H M e 6 DR R o K T
i) EPSPS JE[R . 5150 PCR kil AH Lb , 47
TR B BE ELAEXT B AR i v EPSPS SRR HEAT

M1 2 3 4 5 6 7 8

el

M:Marker; 1. R SZHAVE ;2 SO0 ;3: GEH 4 285 98
6: S ;7 08 BN 9 X R
M : Marker, 1 ; Textured soy protein, 2 : Soybean meal,3 : Broad bean
sauce 4. Bean sprouts, 5 : Soybean powder;6: Bean curd, 7 : Soybean
milk,8 : Negative,9 ; Blank
IS PR R TRV RE B LAMP KT 3
Fig.5 The amplification of GMO Roundup Ready
soybean products using the LAMP method
Kl . 8 W E R, LAMP RS E v R 4F
LAMP 4" 38 45 SR By — ey = b5 i 1 i
TR BERS v UK, 75 AN TN MR, LAMP g 2%
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HL UK 3 75 S AR REFLAR TR 8 smear F1 25717
WA 21T LAMP W O3S 74y, o T LA
EAE MY G AR AR PICO Green YL}, o™
b A DK VA AN S S K PR VA K =4S A
WO AE R B (0, I 68 S AT B s 1 A S 1 T L]
PR EEAIBT 44 55, 3 LAMP A0 nT LU PG
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Y——FERERREEUTIE . T LA 3k PR AR OR 28 190 0 4] W
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SEGER PCR R INAH LE , LAMP A5 I 76 5 4%
PEF AT, SR FERT S, 1 h B AT 58 B 5 AT 22 1
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SIS ELAT LA DU S04 28 B AR AL s A ekt S
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