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Identification of the Purity of Complex Samples by

SSR Multiplexed Reaction System
SHI Xin—chen, WANG Rui, GE Jian-rong, ZHANG Yun-long, REN Jie,
WANG Lu,YI Hong—mei, WANG Feng—ge
(Maize Research Center, Beijing Academy of Agriculiure and Forestry Sciences | Beijing Key Laboratory of Maize DNA
Fingerprinting and Molecular Breeding, Beijing 100097, China)

Abstract: To address the issue of difficult purity identification in complex maize samples, including genetic in-
stability and backcross plants, a comprehensive detection scheme for purity detection in complex samples was devel -
oped. This scheme was constructed by analyzing 3,998 national and provincial approved maize varieties, and incor-
porating techniques such as rapid extraction and multiple amplification systems. By analyzing 53 samples of maize
hybrid Zhengdan958 from different sources, it was found that when using a single locus for purity determination,
there were significant differences in results among different loci due to genetic instability. However, when three or
more loci were used for comprehensive determination, accurate and stable purity detection results could be ob-
tained. The comprehensive detection scheme allows for the generation of multiple SSR marker fingerprints with mini-
mal increase in time and cost, using only a few additional primers. This enables a more comprehensive and accurate
analysis of complex samples, providing solutions for quality issues in seed production involving complex samples.

Key words: Maize; Hybrid; Complex sample; Purity; SSR marker; Multiplexed reaction system
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Table 1 Statistical table of locus heterozygosity rate and genotypes
(OANES BB (%) B eNBIR S (G I R P () (OANSS BB (%) SEIIE(Y) AR ()
Locus Heterozygosity ~ Genotypes No. Allele No. Locus Heterozygosity Genotypes No. Allele No.
PO1 81 160 26 P11 92 253 33
P03 84 202 29 P13 79 133 22
P05 72 220 30 P16 51 36 11
P08 79 145 25 P17 67 9 4
P09 76 166 32 P20 74 50 13
160 180 200 220 240 260 280 300 320 340 360 380 400 420
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Fig.1 Composite detection protocol amplification result plot
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Table 2 Statistical table of single locus

(AN AL [ 1Y BUPAEAT SRR EEAMELLL RESE MRS G R G (%)
Locus (bp) (bp) (bp) (%) Percentage of Percentage of
Parental genotype at seed Expected Mutant Percentage of heterozygous abnormal ~ purely congenital
production genotype genotype  normal individuals  individuals individuals
ALK :248/248
P03 248/256 248/254 92.67 4.58 275
BJA 2541254
A :336/336.336/338.332/332
289/336
P05 334/336.332/336 291/336 81.80 13.42 4.79
293/336
1A :291/291
ALA:380/380
PO8 364/380 364/378 93.15 3.55 3.31
7R :364/364
AA 12751275
P09 273/275 273/278 90.81 7.58 1.61
1A :273/273
A 197/197 .195/197 172/199
P11 172/197 88.80 8.71 2.49
A 172/172 170/197
AA :202/202
P13 202/213 204/213 90.98 6.60 242
1A :213/213
P / / / 89.70 741 2.90
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otype is 291/324; B1 is normal individuals, genotype for 172/197; B2 is random mutation individual genotypes 174/197; B3 is random mutation in-

dividuals, genotype is 172/195.
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Fig.2 The features between genetic instability and random mutation
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Fig.3 Sample diagram of purity identification results of 100 individuals
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