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Establishing an event-specific real-time polymer ase chain reaction detection
method for genetically modified alfalfa events J163
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ABSTRACT: Objective To establish a real-time PCR detection method for genetically modified (GM)
Roundup Ready alfalfa events J163, which has not been authorized by the Ministry of Agriculture of China.
Method The specific primer pairs and probe based on the 5’junction sequence spanning the alfalfa DNA and
inserted P-eFMV fragment of J163 were designed and then the real-time PCR detection system was established.
The specificity, sensitivity and repeatability were analyzed. Results The real-time PCR method was specific
for GM alfalfa J163 detection, the limit of detection(LOD) were 15 pg J163 genomic DNA or 10 copies of
alfalfa J163 haploid genomic DNA. Repeatability of the established event-specific real-time PCR method for
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GM alfalfa J163 was assessed and the standard deviation (SD) and the relative standard deviation (RSD) were

all in the acceptable range. Conclusion The established event-specific quantitative real-time PCR method for

GM alfalfa J163 detection has a high specificity and a good sensitivity, and is suitable for quantification of

J163 samples quickly and accurately.
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Fig 1 The sketch map of inserted exogenous fragment in
Roundup Ready alfalfa event J163

genome: DNA; P-eFMV:
(FMV35s) ; HSP70: 70kDa ; CTP2:
2; cpdepsps: CP4
(5- -3- ); E93: ;A

genome: alfalfa genome DNA; P-eFMV: enhanced version of the
Figwort Mosaic Virus (FMV)35S Promoter; HSP70: Heat shock 70
kDa protein HSP70; CTP2: the chloroplast transit peptide 2
cp4epsps: 5-enolpyrul-shilkimate-3-phosphate synthase obtained
from Agrobacterium sp.strain CP4; E93: E9 3 terminator;
A: the location of the primer pair and probe
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Detect target Primer/probe Sequence Amplicon length Reference
1163 J163-1 CGATTACCCCCTCCTACTTTTTTC
J163-2 TTGGAGACTCTGTACCCTGACCTT 170
J163-p TTGGAGACTCTGTACCCTGACCTT
acc acc-1 GATCAGTGAACTTCGCAAAGTAC
acc-2 CAACGACGTGAACACTACAAC 91 [2]

acc-p TGAATGCTCCTGTGATCTGCCCATGC
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Fig. 2 Specificity test of the established even-specific detection method for GM alfalfa J163
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Fig. 3 Sensitivity tests for the established Real-time PCR method for GM alfalfa J163
The quantities of the J163 genome in each dilution were 150, 15, 1.5, 0.15, 0.015 and 0.0015 pg per reaction, respectively.



276

34 HlIEFREMZ

5 J163
DNA (100 ng/uL 10 ng/pL 1 ng/ul
100 pg/uL 10 pg/uL 1 pg/uL J163
DNA) PCR .
acc J163 s
J163
s acc
Y=-3.5020X+38.246, (R 0.9989,
E 93 ( 4A, B) J163
Y=-3.032X+38.216, (Rz) 0.9908,
1 064000 Delta Rn vs Cycle _
4 ,./// pad
1.0e-001 , .
= 1.0e-002 / /,‘
= ;
3 1.0e-003 "\ ~ ~
/) N/
1.0e-004 \\V,.’ \
V
06008 T T 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Cycle Number
1064000 Delta Rn vs Cycle
1.0e-001
1.0e-002 [+
2
£ 1.0e-003
a
1.0e-004
1.0e-005
1.0e-006
I 3 5 7 9 11 1315 17 19 21 23 25 27 29 31 33 35 37 39
Cycle Number
4 acc
A: acc ; B: acc
D: J163

E 114 ( 4C,D),
, R 0.98,
[5]
J163
35 FJEEMHMK
PCR
2 4 DNA
,4 Ct 3
(SD) 0.05 0.13, (RSD)
0.17 0.42 61,
J163 PCR
40 -
B
35
30
25
€5 0t
© 5 y=-3.502x + 38.246
15 - R’=0.9989
P HCRE=93%
10 -
5 L
0
0 1 2 3 4 5 6
1210 (NNAK %)
1og10 (DNA concentration)
40 1
D
35 F
30 b
25 +
°s y=-3.032x +38.216
15 R?=0.9908
10k IR E=114%
5t
O 1
0 1 2 3 4 5 6
1g10 (NNAJK )
log10 (DNA concentration)
J163

Fig4 Amplification plots and standard curves of acc gene and event-specific sequence of GM alfalfa J163
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J163 :

A: The amplification curves of alfalfa endogenous gene acc; B: The standard curve of alfalfa endogenous gene acc;
C: The amplification curves of the event-sequence of GM alfalfa 163. D: The standard curve of the event-specific sequence of
GM alfalfa J163.
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Table2 Repeatability of the established event-specific real-time PCR for GM alfalfa J163
DNA Ct Ctvalue Ct SD RSD/%
Amount of DNA(ng) Copy number” 1 2 3 Mean Ct value
150 93750 24.34 24.49 24.58 24.47 0.10 0.40
30 18750 26.96 26.96 27.06 27.00 0.05 0.17
6 3750 29.95 29.86 29.66 29.82 0.12 0.41
1.2 750 31.83 32.08 32.14 32.02 0.13 0.42
a. calculated based on an estimated genome size of 1510 Mbp
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