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Abstract: A duplex droplet digital PCR (duplex-ddPCR
modified rapeseed Rfl was established based on the/drop > dig

quantitative analysis method for the the simultaneous detection of ~genetically

platform. The results showed that both endogenous reference gene and
Rfl event-specific gene could be specifically amplified, a ablished duplex-ddPCR method for RF1 event-specific rapeseed had good
specificity. In unit system, the reference-gene number and the exogeﬁous gene copy number showed a good linearity (’=0.999)  in the range of
18~23077 copies, andthe LOQ and LOD were 18 copies and 3.7 copies, respectively. The precision test results showed that the relative standard
deviations (RSD) of endogenous PEP and RF1 content were between 8.40% and 24.50%, respectively, and the accuracy test results showed that

the relative standard deviations (RSD) were between-5.97% and 12.64%, respectively. The RSD of precision and accuracy were all less than

25%, which met the detecting ments. In conclusion, the duplex-ddPCR quantitative analysis method established in this study could be

used for the quartitative detection of genetically modified rapeseed RF1.
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Table 1 Primer probe sequence for ddPCR

5l k45

PEP-FICCCTTGTGAAGCTCGACATC

PEP-P1

PEP-RICTTGTCCTCTGACCATTCTTTGT
X-CCGACCGTCACACCGATGTTTTAGA -BHQ1

L R SRS

Rf1-F2 TCC TTC TACTTT CTC TTC CCT AT
RF1-R2 CAG ATC GGT AAC TTC ATAACA GAA

S EET L

RF1-P2FAM-CTG TCC TTC TTT CCA AAT CCT CGA AAC-BHQ!1
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7 PCR Bk 5 : 2xMasterMix 10 pL, 514)(10
umol/L)%% 1 pL, ##%H(10 pmol/L)#% 0.25 uL, DNA ##
B 2 L, #h7K 2 20 uLo 3241 95 °C5 min (1 C/s);

94 °C 155, 60 ‘C+ 1 min (1 ‘C/s), 3% 45 PMEFF; 98 C.
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Fig.1 Specificity of RF1 by real-time PCR
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Fig.2 Heat map of the amplification stability of RF1
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Table 3 Dynamic range of RF1 for ddPCR
R FATLR/HE I
- BEENSA BekRE e FH PN L RSD
/(ng/pL) 2
30 23077 PEP 97 20600 20480 20683 1.23%
RF1 21260 / 21080 21510 21283.33 1.01%
p 1615 PEP 4420 4560 4290 4423.33 3.05%
RF1 4470 4590 4440 4500.00 1.76%
< PEP 960 865 930 918.33 5.29%
1.2 923
RF1 950 916 947 937.67 2.01%
J P 159 165 182 168.67 7.07%
0.24 185 .
RF1 180 170 171 173.67 3.17%
{ ‘ PEP 66 72 84 74.00 12.39%
0.1 | 4 92
RF1 83 89 73 81.67 9.90%
PEP 13 12 15 13.33 11.46%
0.024 18
RF1 17 14 11 14.00 21.43%
3 PEP 3.5 2.8 2.9 3.07 12.35%
0.0048 7 RF1 2.8 2.1 5.8 3.57 55.11%
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#< 4 RF1 35 PCR A9 LOQ 8HiE
Table 4 Verification of the LOQ of RF1 by ddPCR
W itk oL FATLANH N /L) P34E RSD
/(ng/pL) N HIA 1 2 3 4 5 6 7 8 9 10  /EM/L)
PEP 17 19 24 24 16 21 22 15 16 17 19.10 17.87%
0.024 18 RF1 23 19 17 19 16 20 22 26 19 17 19.80 15.58%
#< 5 RF1 35 PCR A9 LOD 3&iF
Table 5 LOD verification of the RF1 by ddPCR
WRJE /(ng/uL) b N Ay A BESEN FATAIER L) F8/(FE N /L)
2 3 4 5 6 7 8 9 10
PEP 2 25 25 4 35 55 3 5 6 4 3.80
0.0048 3.7
RF1 5 45 4 4 65 75 3 65 6 .65 5:35
25 BB EELOQJE, Q5 fif, Lo 2; R T8
PCR 5246 . SEEG4S 7 R IRIE N 0.024,
F EORGAT I &5 R A 6. £7E 70 HT LOQ a7+ 0.12, 0.6 ng/iL {1 DNA BR/ERE i, FRIEHE I8

ARG FE R 10 £517) DNA FE SIS SR, P2k
] DNA ¥ 5 B3 2124 RSD {51518 24.50%-
17.39%F1 10.60%+ 8.40%, FFEHEANTEN THEHE
FIZER (RSD 7/MF 25%)

3 HE RS0G5 112.6%,106.0%F1 107.2%, DNA
FRERE RS DO At 100%, THEIS RIS
N:0.024, 0.12, 0.6 ng/uL ) DNA FriHERE T A (i

<§ﬁj\%w~3 12.64%,  5.97%F1 7.20%, =mZEHTE

26 VEHERIbER %jz T \ %o ﬁtﬁjﬂiﬂutbi@ﬁﬁﬁ (173X el
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Table 6 Precision of the RF1 by.ddPCR
WK/ (ng/uL) L N HY/A ey AE jﬁgﬂ/(:% m/uLi 5 - 48 /(F N /uL) RSD
0,024 " PEP 10 16 9 10 114 24.50%
RF1 6/ 12 13 10 12 12.6 17.39%
024 6 PEP 46 161 184 184 188 T 1060%
RF1 169 158 194 190 183 179 8.40%
< 7' RF1 $7F PCR B ERAEFISIE
Table 7 Accuracy of the RF1 by ddPCR
ng)  wsEsm, ORI s
14/14 100.00
17/13 130.8 100.00 112.6 12.64
15/14 107.1
1 96/97 99.0
0.12 2 96/92 1043 100.00 106.0 597
3 110/96 114.6
1 479/419 1143
0.6 2 504/501 100.6 100.00 107.2 7.20
3 479/449 106.7
3 4 7‘5?23‘5?&%?1‘2@?[{1‘] PCR ¥, ﬁﬁ)\i‘ﬁ?&?ﬂﬂ%qﬂﬁﬁ%
NG NG T DR R A ) 2 R DRES Fr s A DN P S
3.1 HHET, BRI F e R 5 DR ) FE VR, R R AEAS IR 5 0 A S R e =) (1)
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