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Limitations of  existing 
DNA marker methods

01



Difficulty in 
accurate 

digitization

Difficulty in 
intellectualization

Promotion 
difficulty 

SSR marker methods



Industrial standards of SSR 

marker methods
➢ Purity

• Artificial mixtures, such as 

adulterated seeds

• Natural mixtures, such as rape 

seeds……

➢ Limited markers

• Dispute of court judgments

• Identification of essential derived 

varieties

➢ Accurate identification requires parallel 

experiments with standard samples

• Standard samples are difficult to 

obtain

• Screening for the similar varieties, 

the infringed varieties and the 

essential derived varieties



SNP markers (detection 

by microarray)

A A

C C



➢Purity

• Artificial mixtures, 

such as adulterated 

seeds

• Natural mixtures, such 

as rape seeds……

➢Flexibility

Industrial standards of SNP 

marker method



Technical invention s
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<300 bp
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MNP marker



➢ Accurate

➢ Efficient

➢ Digital

➢ Intelligent

MNP marker method



Stages of DNA 

identification

National standard of 

MNP marker method

（GB/T 38551）
Industrial standard of SSR 

marker methods

Efficiency 

promotion

(Folds)

PCR

amplifications

317 to 1042 markers in a 

single PCR reaction 

1 to 10 markers in a single PCR 

reaction 
31-1042 folds

PCR production 

detection

10 thousands to 1 

million markers once
1 to 10 markers once

10 thousands to 1 

million folds

One person identified 1,032 markers of 600 rice 

cultivars in 10 days and compared them with 3000  

cultivars in database

High efficiency

Application prove



Variety 1

Variety 2

+

High-throughput 

sequencing 

Error rate

5%1=5%

5%2=0.25%

5%3=0.0125%

Mixed DNA（100: 5）
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Theoretical accuracy



➢ Reproducibility conditions
• Different time

• Different labs

• Different persons

• Different reagents

• Different instruments

 Solve problems of standard samples

 Difficult to obtain

 To solve the problem of accurate comparison with a large 

number of varieties

 EDV identification

 Identification of the infringed varieties

 Identification of the similar varieties

 Screening for duplicated authorized varieties

Species

Experiment steps

Markers compared

Distinct

Reproducibility rate Accuracy rate

Library construction Sequencing Number Ratio

Rice

Repeatability experiment Repeatability experiment 306,651 10 0.0033% 99.997% 99.998%

Same library Reproducibility experiment 155,231 10 0.0064% 99.994% 99.997%

Reproducibility experiment Reproducibility experiment 306,528 35 0.0114% 99.989% 99.994%

Cotton

Repeatability experiment Repeatability experiment 295,975 68 0.0230% 99.977% 99.989%

Same library Reproducibility experiment 150,284 54 0.0359% 99.964% 99.982%

Reproducibility experiment Reproducibility experiment 295,957 111 0.0375% 99.962% 99.981%

Actual accuracy



A CSNP1

SNP2 

SNP3

3 SNP

markers

23=8 kinds of 

MNP alleles

MNP1

MNP2
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MNP4
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MNP7

MNP8
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The ratios of distinct genotypes

Distance distribution of 3,730,438 pairs of rice varieties

Varieties identification: Rice
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The ratios of distinct genotypes

Distance distribution of 7, 503 pairs of longan
varieties

Varieties identification: Longan
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The ratios of distinct genotypes

Distance distribution of 29,883 pairs of cotton varieties

Varieties identification: Cotton
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The ratios of distinct genotypes

Distance distribution of 5，672 pairs of wormwood varieties

Varieties identification: wormwood



62 authorized patents

Patent groups



降低了推广应用的门槛IF:11.561

Papers 



Applications of MNP 
marker method
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Examination and 
approvement

Registration Protection

60 points 37 points 34 points

Authorization Infringement Variety rights

11 points 10 points 33 points

Seed Law clauses which implementations required DNA identification

Variety breeding
Variety right authorizationSeed production Variety rights protection

Support the implementation of the Seed Law

Seed Law



➢Developed 317-1042 MNP 

markers for each species；
➢The detection rates were over 

95% for all species ；
➢The detection accuracies were 

over 99.9% for all species 

Developed MNP marker methods for 34 
kinds of  plant species



➢The first national standard for the identification of 

multiple (16) plant varieties

➢The first national standard for the identification of the 

essential derived varieties;

➢Co-construct and share DNA fingerprints

➢Little dependence on standard varieties

➢Elimination of aerosol pollution 

➢Can be implemented by ordinary operators

National standards for variety DNA identification



The database contains MNP fingerprints of over 10,000 rice and maize 

varieties

Establish MNP fingerprint database of 
authorized varieties

project contract Application prove



Variety under
test

Similar variety Compared markers

Original code 
Acceptation 

code
Acceptation 

code
Name Total number Distinct Num. Distinct ratio

15006 200235 25274 R9194 305 24 0.079

15006 200235 28534 27占 169 25 0.148

15006 200235 25246 泰恢187 350 62 0.177

15006 200235 13777 成恢3203 354 63 0.178

15006 200235 21856 启元S 111 21 0.189

15006 200235 23751 湘恢59 347 66 0.19

15026 200236 25274 R9194 314 36 0.115

Authorization prospect judgment of varieties

Alleles

Detection rate

Rapidly dehydrated 
varieties

Other varieties in 
database

Folds

1 31.25% 1.20% 25.97

2 26.67% 2.38% 11.19

3 37.50% 3.88% 9.66

4 25.00% 2.73% 9.15

5 43.75% 6.36% 6.88

The marker screening for rapidly dehydration

Authorization prospect judgment of varieties

Application prove



Variety 
under test

Similar varieties Detected markers

Name Total number Distinct Num. Distinct ratio

01555a 隆晶4302A 524 0 0.00%

1604a 中香黄占 460 0 0.00%

1543a 荃香9A 568 2 0.35%

1616a 常9S 652 8 1.23%

1665b 先农5号 571 30 5.25%

1653a 桂晶丝苗 509 37 7.27%

1663a 两优培九 579 60 10.36%

1686a R555 400 66 16.50%

1655a 渝香203 361 89 24.65%

Variety authorization review

Application prove



➢ 从100份水稻品种DNA指纹库中，100%正确鉴定了50份盲

样水稻品种的名称

品种权打假维权



Variety under 
test

Standard varity
MNP marker method（GB/T 38551-2020） SSR marker method（ NY/T 1433-2014）

Compared
makers

Distinct 
markers

Genetic similarity
（GS） Conclusion

Compared
makers

Distinct 
markers Conclusion

SD044 两优S6 1027 335 67.38% Distinct variety 48 11 Distinct variety

SD071 宜优29 1030 441 57.18% Distinct variety 48 9 Distinct variety

SD075 隆两优1146 1022 433 57.63% Distinct variety 48 12 Distinct variety

SD084 德优8258 1032 15 98.55% Similar variety 48 0
Extremely similar or 

identical variety

SD151 德优8258 1031 15 98.55% Similar variety 48 0
Extremely similar or 

identical variety

SD107 荣优淦3号 1028 499 51.46% Distinct variety 48 13 Distinct variety

SD131 奥富优383 1014 548 45.96% Distinct variety 48 15 Distinct variety

SD009 徽两优粤农丝苗 1030 12 98.83% Similar variety
No standard 

sample
/ /

SD031 荃优727 955 304 68.17% Distinct variety 48 10 Distinct variety

SD082 荃优华占 1010 14 98.61% Similar variety
No standard 

sample
/ /

2020B16 华两优2821 1033 556 46.18% Distinct variety 48 13 Distinct variety
两优1208 1028 154 85.02% Distinct variety 48 5 Distinct variety
中9优2040 1030 499 51.55% Distinct variety 48 14 Distinct variety

➢ The  99 rice and 68 maize variety samples were received on 25 April 2020 and after  14 days, the results of MNP marker method were delivered on 8 May.

➢ MNP and SSR marker methods were respectively implemented by Jianghan University and Hubei Seed Management Station, and the cross-validation of the 

methods was passed

Crack down on counterfeits and 
protect variety rights



➢ The seeds to be exported to Pakistan was found to 

have adulteration；

Seed quality control for adulteration

Application prove



Blind sample Identified variety name Real name
Right(√)

or wrong (X)

JHU1 五优稻4号，稻花香2号 五优稻4号 √

JHU2 龙洋05-16 龙洋16号 √

JHU3 盐丰47，锦丰1号，田丰202，田丰201，辽旱109 盐丰47 √

JHU4 美香占2号，连香占，中广香1号 美香占2号 √

JHU5 徐稻9号，金廊粳2号，隆粳968 徐稻9号 √

JHU6 泰优390 泰优390 √

Blind sample Included varieties Determined ratios Real ratios

JHU8
JHU1 92.17% 95%
JHU2 7.83% 5%

JHU9
JHU1 48.77% 50%
JHU2 10.28% 10%
JHU3 40.38% 40%

JHU10

JHU2 19.34% 20%
JHU3 27.79% 30%
JHU4 34.53% 30%
JHU6 17.31% 20%

世界500强公司

➢ Big companies are afraid of buying fake or adulterated rice and damaging their brands

Quality control for rice
counterfeit and adulteration

project contract



We published the first national standard and seven technical specifications to 

identify the essential derived varieties.

One technical specification was included in the white paper on the state of 

Intellectual Property Protection in China in 2019

Identification for the essential derived variety



➢ Test GMO ingredients of all plants at one time

➢ Detect all known GMO elements and their events at one time

➢ Completely avoid microbial contamination and aerosol pollution,

can be carried out in ordinary laboratory

➢ No need for extensive experience, can be implemented by 

ordinary operators

Develop national standards for GMO testing



Hai Peng

Telephone/WeChat ：
189-7160 1772


