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Development of genetically modified maize MIR604 matrix reference materials
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Abstract: The safety supervision of genetically modified organisms (GMO) is the guarantee for the healthy development of the
biotechnology, and the reference materials (RM) are the material basis for GMOs detection. The lack of RMs makes it difficult to
ensure the accuracy, reliability and comparability of the test data. GM maize MIR604 is approved for import as a raw material in
China. The safety supervision of GM maize MIR604 urgently requires to prepare RMs. The pure GM maize MIR604 matrix RMs
were prepared through the steps of raw material identification, grinding, sieving and water content determination. The results of
homogeneity test and stability test showed that the RMs in this batch had good homogeneity within the bottle and between the
bottles, the property value of the RMs was stable, allowing them to be transported at room temperature for one month, as even for
six months verified by the long-term stability test. The copy number ratio of the transgenic DNA to the total DNA was collabora-
tively characterized by nine laboratories using the duplex digital PCR of MIR604/Adh1. The certified value was 0.50. The various
uncertainty components of the RM characterization results were fully evaluated, and the expanded uncertainty was combined to be
0.06 (copy/copy). The specification of RMs of this batch is 1 g bottle™ and the minimum sample size is 100 mg. This batch of
RMs can be used in the fields of safety supervision and labelling of MIR604, and laboratory quality control.
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Table 1 List of primer and probe information

Target Primer name Sequence (5'-3") Amplicon size (bp) Reference
MIR604 MIR604F GCGCACGCAATTCAACAG 76 Mazzara et al. 2007!'"
MIR604R GGTCATAACGTGACTCCCTTAATTCT
MIR604P AGGCGGGAAACGACAATCTGATCATG
Adhl ADH-FF3 CGTCGTTTCCCATCTCTTCCTCCT 135 Mazzara et al. 20131
ADH-RR4 CCACTCCGAGACCCTCAGTC
ADHI-MDO  AATCAGGGCTCATTTTCTCGCTCCTCA
MONZ810 MONSI10F TCGAAGGACGAAGGACTCTAACGT 92 ISO 21570
MONS10R GCCACCTTCCTTTTCCACTATCTT
MONS810P AACATCCTTTGCCATTGCCCAGC
MONS863 MONS863F TGTTACGGCCTAAATGCTGAACT 84 Mazzara et al. 2005'%
MONS63R GTAGGATCGGAAAGCTTGGTAC
MONS63P TGAACACCCATCCGAACAAGTAGGGTCA
NK603 NK603-F ATGAATGACCTCGAGTAAGCTTGTTAA 108 Mazzara et al. 2005
NK603-R AAGAGATAACAGGATCCACTCAAACACT
NK603-PR TGGTACCACGCGACACACTTCCACTC
T25 MLD143 ACAAGCGTGTCGTGCTCCAC 102 Mazzara et al. 20134
MDB551 GACATGATACTCCTTCCACCG
TMO16 TCATTGAGTCGTTCCGCCATTGTCG
TC1507 TC1507F TAGTCTTCGGCCAGAATGG 58 Mazzara et al. 2007
TC1507R CTTTGCCAAGATCAAGCG
TC1507P TAACTCAAGGCCCTCACTCCG
MIR604 MIR604GF GACGCCAGATCACACATG 168
MIR604 insert site MIR604GR CACACCTCGTTGCCAAAG This study
MIR604GP CGTGCCGATCTCGCACCAGCA
<) - -4
= = =
3 3 3
& & &
= = =
—
[t el el el ] MIR604F/R/P +
Homozygote MIR604-GF/R/P —
[ R RV
—
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<) o =4
@) @) @]
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3 3 3
& & =
= = =
- — G
MIR604F/R/P —
Non-GMO MIR604GE/R/P +
=" — ==
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Fig. 1 Schematic diagram of identifying genotype of genetically modified seeds
DNA, , s
The grey rectangles indicate the recipient genomic DNA, the black rectangles with white spots indicate the insert DNA, the arrows indicate
the position of the primers, and the bold black lines indicate the position of the probes.
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Table 3 Short-term stability of copy number ratio

Storage temperature

Time 4°C 25C 37°C 60°C

0 0 week 0.499 0.493 0.500 0.489

1 1 week 0.507 0.514 0.509 0.518

2 2 weeks 0.510 0.504 0.488 0.500

4 4 weeks 0.493 0.498 0.513 0.501

Mean 0.502 0.502 0.503 0.502

Slope (1) —0.002 —0.0004 0.002 0.001

Uncertainty associated with slope s(f;) 0.0029 0.0037 0.0043 0.0049

t0.95,n-2 4.303 4.303 4.303 4.303

t0.95.1-2%S(B1) 0.013 0.016 0.018 0.021
Conclusion Stable Stable Stable Stable

4C -20C , |/’71|<f0‘95,n72XS(/31)a
Ct b b
) 9 4°C _ZODC 6
0.5 ( 4 t (4 , 4°C
T4 WREYRENHLEEKBAREHRIEER

Table 4 Long-term stability of copy number ratio

4C -20C
Time Measured value at 4°C Measured value at —20°C
0 0 month 0.496 0.506
1 1 month 0.486 0.494
2 2 months 0.508 0.495
4 4 months 0.492 0.484
6 6 months 0.506 0.506
Mean 0.498 0.497
Slope (B1) 0.003 —-0.001
Uncertainty associated with slope s(f)) 0.0031 0.0034
t0.95,1-2 3.182 3.182
t0.95.1-2%S(P1) 0.010 0.011
Conclusion Stable Stable
MIR604/Adh1 PCR
, Ug = 5 «
s(By) *X 25C , t=4 (JJF1343-2012)""71,
U, = 0.0037x4 = 0.015, (1)
X, 0502 ( 3), 9 ,
Ureissy  0.030 —4°C R t=6 ; (2)
= 0.0031x6 = 0.019, ,
X, 0498 (4, : (3) 9
Urei(s) = 0.038 , ; (4)
2.5 9 , 9
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Table 5 Data of collaborative characterization for the copy number ratio of MIR604 powdered reference materials
1 2 3 4 5 6 7 8
Lab. no. Rep.1 Rep.2 Rep.3 Rep.4 Rep.5 Rep.6 Rep.7 Rep.8
1 0.5029 0.5095 0.5110 0.5070 0.5109 0.5042 0.4968 0.5087
2 0.5088 0.4990 0.5000 0.4896 0.5191 0.5064 0.5183 0.5021
3 0.5135 0.4941 0.5070 0.5030 0.5010 0.4943 0.5018 0.4861
4 0.5141 0.5119 0.4903 0.5070 0.4949 0.4829 0.4990 0.5128
5 0.5011 0.4844 0.5072 0.4898 0.5053 0.4927 0.5077 0.4947
6 0.5094 0.5170 0.5064 0.5090 0.4948 0.5126 0.4861 0.4965
7 0.5000 0.4859 0.5132 0.4909 0.5167 0.5000 0.5082 0.4917
8 0.4990 0.5114 0.4858 0.4951 0.4981 0.5134 0.5028 0.5038
9 0.5143 0.5115 0.4962 0.5028 0.5163 0.5059 0.5091 0.4962
Mean 0.5027
SD 0.001
RSD 0.002
2.6 PCR
8 (DG8)
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Table 6 Components and combination of uncertainty for the copy number ratio of MIR604 powdered reference materials
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