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SSR
expressed co-dominantly
generally easy to record
robust
repeatable in different laboratories
have automated analyses with high 
throughput

Select SSR for the present maize 
variety identification and 
database construction.

The following four aspects were optimized and 
standardized , which would be helpful for 
effective use of SSR to construct high-throughput 
DNA fingerprint database for variety identification.

1. DNA and reagent
2. detection platform
3. core primers
4. standard

DNA: OD260/OD280 value is 1.8-2.0

Primer: be fluorescent-labeled or not, which color 
should be selected

Taq and PCR reaction reagent: designated suppliers 
and specifications

PCR reaction: be amplified with uniform procedure 
and system 

1. To guarantee quality of DNA and reagent

Select the five-color fluorescence capillary 
detection system after comparing the following four 
different systems:

Agarose gel electrophoresis

Non-denaturing polyacrylamide gel electrophoresis

Denaturing polyacrylamide gel electrophoresis 
combined with silver staining

Capillary electrophoresis combined with multi-color 
fluorescence detection 

2. Selection of detection platform ABI3730xl DNA analyzer 
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3. Determination of core primers

What are core primers?

primers with high polymorphism, high 
stability, good repetition, etc., were 
preferably  selected in preliminary 
research.

Development steps of core primers
2000

500

40

20 20

From maizeGDB

Screened by polymorphic
information on web, 
further screened with
inbred lines in China

4 primers per chromosome
(long arm 2, short arm 2)

Basic core primers Extended core primers

100

High polymorphism

Even distribution

Primer redesign

core primers

A single locus: 

(1)Product quality was good 
under standard assay 
conditions, i.e. no non-
specific fragments, 
acceptable peak morphology 
and low stutter. 

(2)Alleles must be differentiated 
easily therefore intervals 
between adjacent alleles 
were required. 

(3)Primers must exhibit useful 
discrimination power (DP) 
values. It was inefficient to 
construct a database using 
low DP primers. 

The combination patterns of the 20 primers of Ⅰgroup (two 10-plex sets) 
and the 20 primers of Ⅱ group (two 10-plex sets) 

The combination pattern was 3+3+2+2. Each set of primers were 
divided into four groups based on the four labeling types (VIC, NED, 
PET, FAM). Markers with the same label and allele size ranges 
separated by more than 10bp were considered a group. 

4. The standard for SSR in 
maize variety identification  Extensive application area of 

SSR marker

Main aspects:

Varieties protection
Supervision of varieties in regional trial
Varietal purity identification
Varietal authenticity identification
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1. Database construction of varieties 
applied for plant varieties protection

Up to Dec. 31, 2009, 2371 maize varieties had 
been applied for protection, of which 1194 were 
authorized.

Now the database of 1300 applied varieties have 
been finished.

2. Supervision in 
maize regional trial

Up to Dec. 31, 2009, 
the database of 5391
maize varieties in 
regional trial had been 
constructed, including 
national and 13 major 
corn provinces’.

Distinction identification

Uniformity identification

Change of  hybrid composition during different years

Construction of DNA fingerprint database 

Tracking and monitoring varieties which have passed 
the trial

Supervision content 3. Application in varietal purity identification

Provide technical service of varietal purity identification: 
detect more than 500 samples annually for research 
academies, seed production and managerial departments to 
avoid great losses.

Published <DNA fingerprint of maize hybrids>, including 
192 maize hybrids’ purity fingerprint by SSR.

Hold several national DNA fingerprinting training courses, 
in which hundreds of technicians have learned molecular 
techniques.

4. Application in authenticity identification,
judicial identification of infringing cases

Since the variety protection was carried out in 1999, 
cases on infringing variety rights increased.

DNA fingerprint becomes an important method in these 
cases.

Has rich experience in varietal authenticity identification 
using SSR. 

SNP

occurs at a much higher genomic density

higher throughput

has lower genotyping error rate

easier data collection

Technological upgrading from SSR to 
SNP is necessary.

Compare to SSR, SNP
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SNPlexTM Genotyping System (ABI): 

48-plex

MaizeSNP50 Beadchip (illumina):

features more than 55,000 evenly spaced SNPs
across the entire maize genome.

Explore 2 detecting systems:
7600 SNP loci released 

on public database, e.g. Panzea

PIC value＞0.45
Chromosomal locations are known

424 Candidate SNP loci

Even distribution
Highest PIC value
Satisfy the requirements of assay design

48 selected SNP loci

SNPlexTM Genotyping System

Data collection and analysis

SNPlexTM Genotyping System

112 Chinese inbred lines representing 
diverse pedigrees and geographic origins

38 main hybrids

Materials:
Advantages：

High throughput
Bi-allelic and easy of data 

collection

In this SNPset,

Number of total SNPs: 48

Number of passed SNPs: 42

Assay pass rate: 87.5% 

Genotyping result of 7 SNP loci for 
Huangzaosi maize line 

Genotyping result of the locus M026

Mo17/Huangzaosi

Huangzaosi

Mo17

B73/Mo17

Mo17

B73
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Cumulative discrimination power (CDP) value of 42 SNP loci 

CDP value of 26 loci reaches 0.9991. While more SNPs may be used to  
discriminate close-related or essential derivation varieties, the 42 SNPs
panel presents enough power for identity control in 150 Chinese main 
inbred lines and hybrids. 

MaizeSNP50 Beadchip

Highlights:

>99% average call rates and 
99.99% reproducibility

Genome-wide coverage using 
over 55,000 evenly spaced 
markers

PCR-free protocol

Up to 24 samples interrogated 
in parallel

main hybrids and their parents

three sets of near-isogenic lines

Materials: 96 

Now data are being analyzed. 

Screen and obtain 500-1000 core SNP loci 
for maize database construction and 
variety identification instead of SSR.

Hope:

Thanks for your attention!

[End of document]
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