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Advances in the construction and application
of DNA fingerprint database in maize
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Outline

»The construction of the maize SSR-DNA fingerprint
database and the development and application of the

key technologies.

»The progresses in the SNP-based molecular
fingerprint detection technology of maize seed.
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Part 1. The construction of the maize SSR-DNA
fingerprint database and the development and

application of the key technologies.

Four stages of maize variety identification

‘ Biochemistry

. 1 1 1993: Isozyme electrophoresis
technique

2 1995:RAPD

Molecular technique
of the first step

2001: SSR based on common PAGE

3  2005: SSR based on fluorescent
capillary electrophoresis

of the second step

~

2007: SNP based on SNPlex
4 2010: SNP based on biological chip
2013: SNP based on KASP

Molecular technique
of the third step

Molecular technique J
(.
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1. Based on 11 principles, 40 core primers were selected,
determined and redesigned from 2000 SSRs.

principles selected process

>Satisfied with mendelian inheritance \

>Have been localized at fixed preliminary 2000

chromosome . screening

»No or rarely linked between Lab = Pollsmasisian,

rescreening

markers Peak type

>Easy amplification uniform —<—

»Accurate and easy data analysis distribution | )

>low mutation rate '

»Coincidence among different tissues P redesigned ]j:valuatlon and

of the same individual ragment | Softare test 1mpr10.V; ment of
size amplification

>High polymorphism Lab test result

>special among different species i’o

>Potential of multi-amplification SSR core

> allele has been k pr ners

>allele frequency has been known 20 20 el T

2. Six technical steps were optimized and standardized to build a fast,
accurate, economical, simple, stable and reliable detection
technology system, and six DNA fingerprint testing standards were

established.
‘ : PCR
DNA B o amplification
extraction -
; " S 3

AB3730-Fluorescence
capillary
electrophoresis

seedling
preparation
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3. A 10-plex electrophoresis testing system with 5 fluorescence
was established, increasing the testing efficiency by 10 times.
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-1 bl L0 3839 PET -1 el 404 uLBLPET
o [ g 507 W FaM 0 wni$i 901 M R
- 1 bulg0kT 208 348 FAM -1 phisLbbsL L By M
] [2 i T s Ve -2 wmel93kd 703 e VIO
raE = = e 12 w16 WE VO 12 wncklfiks 701 W VIO
i) P2 308 3w Ve -2 Pkl 100 Wy VIC
5 = | 12 g 60 154216 NED -2 egnss s s NED
= 1 [2 wmawy 1M B NED 12 wncl$Siks 107 UGBS NED
b A b e [2 bl 406 4 NED -2 a9k 61 M3 NED
B B N . = { [2 SR 1005 13-  PET -2 dglSkL LY 1564 PET
4«u |1 [2 L 243 PET -2 wmcl3ld 905 w8 PET
- l | 12 phitsikss 808 W FAM -2 gyl L 138 FAM
L A A A [2 syl oM 1M FaM M2 wdlsS S0 WS FAM

5 colors -10 plex fluorescence The 10-plex mode for 40 core

electrophoresis SSRs.

4. The maize DNA fingerprint database with more than 30,000
samples was created, providing an accurate molecular ID for
each varieties (inbred lines, hybrids, landraces etc.).

containing >30,000 maize varieties

> Expansion database: > 30,000

» VCU varieties: >24,000

» PVP varieties: > 2,000

» Registered varieties: > 6,000
> Inbred lines: > 2,000

> Core landraces: 124
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5. The first plant DNA fingerprint management system with
independent intellectual property rights was developed,
which is compatible with many species, various markers
and multiple functions.

SSR, SNP, INDEL

L6~

A

Uniformity

Multi species codes
s A R O o

il VO HUR T 1 LR S

Authenticity () == ) Multi species samples

Puri . . .
urity Multi species primers i P

Clustering Cx.5)

The development of robust SSR-DNA
database management system
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6. SSR analyzer imbedded in the DNA fingerprint
database management system

7. Multiple qualifications and recognitions were obtained from MOA
and Supreme People's Court

»First designated center for variety genuineness identification by
MOA, China;

»Designated center for variety genuineness identification of forensic
authentication by Beijing higher people's court;

»Leading center of DNA fingerprinting technology for national
maize region trial;

» Authorized center for region trial by more than 20 provinces;

» Assigned center for database construction of standard samples by
MOA, China;

»Uniqueness assigned center for variety cultivar genuineness

identification of Supervise Year Action by MOA, China.
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Part I . The progresses in the SNP-based
molecular fingerprint detection technology of
maize seed.

1. The screening process of SNP loci suitable for
maize IP confirmation, identification and purity test

Pool of High Expanded

. " p Core loci for loci for
outstanding density loci for " e .
. ; : identification purity
loci across chip confirmation (200) test (20)

the genome (60K) (=3K)
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2. The development of the novel maize SNP chip Maize6H-60K

2.1 General info

» Independent property rights and multi purpose: Maize6H-60K is developed
by the Maize Research Center, Beijing Academy of Agriculture and Forestry
Sciences with independent IP right. It is the first maize SNP chip for maize variety

identification, IP confirmation and molecular breeding in China.

» Outstanding loci with multiple validation: based on the deep sequencing of
400 Chinese and/or foreign inbred lines with broad representation, outstanding
loci were revealed. Along with the previous 6 maize chips, the Maize6H-60K was

finalized after multiple rounds of validation.

e
Ol e

» High coverage and high polymorphism:

the chip contains more than 60,000 SNP loci,
more than 6000 InDels, including loci from

genome, chloroplast genome and core loci for

maize variety identification. It presents six

major merits of high density, high quality, 384 chip

high discrimination power, high compatibility,

high flexibility and high cost efficiency. .

» Ready to use: Chips have been produced,

and they are promoted with the Consortium

mode to accomplish the patent licensing, Mini-96 chip
price concessions, technical support,

cooperation and mutual benefits.
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2.2 Materials for evaluation
The samples used for loci evaluation include domestic and foreign
materials with wide genetic background. They covered nine germplasm

groups, as well as the tropical, sweet and waxy, and local varieties.

el

2.3 Charicteristics-6H
» High Density: more then 60,000 loci, evenly distributed on
the genome;

» High Quality : over 90% are effective loci, and the
genotyping data can be analyzed automatically ;

» High Discrimination Power: Loci MAF = 0.2;

» High Compatibility: compatible with both Affymetrix and
[llumina chip platform;

» High Flexibility: formats of both 384 and 96 samples are
available to accommodate various

»High Cost Efficiency: the best cost performance among
chips with mid to high density.
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. Chrol

I, Chro2

Chro3

Chro4

Chros

The distribution of loci in Maize6H-60K on the maize genome based on 100kb window.

X-axis indicates the window number, and y-axis represents the number of loci.

3. Determination of core SNP loci for maize variety identification and

the establishment of technology system for authenticity identification

3.1 Based on the 384
basic loci and KASP
platform, 200 core loci

2. Assay Assembly, ] . .
dispensing AR for maize variety
3. Plate Sealing

identification were

selected.

Mendelian heredity \

b e e ool . Desired clustering
High conservative
Highly stable primers

Re- High polymorphism

Maize6H- || Basic loci Core |OZ
sequences[

Compatible with platforms
60K (384) (200) ""'\ p P
data chips /
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Chr01 Chr02 Chr03 Chr04d Chr05 Chr06 Chr07 Chr08 Chr09 Chri0

Distribution of Core Loci for Maize Variety Identification on
Chromosomes

3.2 Based on KASP platform and the work station for DNA
prep, a high throughput and high efficiency detection
system was established for the core 200 SNP loci.

SNP genotyping on KASP
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4, With these core loci, the standard SNP-DNA fingerprint database
with 10,000 maize samples was established.

» Samples: registered varieties, varieties with protection rights and
representative lines;

» Loci: Coreloci, 200 SNP;

» Platform: Chip platform along with the KASP platform;

» Data: genotype shown as ATCG; Data Integration of various platforms
through the SNP database management system;

»Reference samples: 2 homozygous DH lines;

» Function: Provides data support for DUS, variety Rights and authenticity

identification.

» Demonstration of the SNP-DNA fingerprint input
management system and relevant data

Sample query Genotype query (KASP)
L [ BTz = e e - MALITRORN S 2 MAOMS
" mEshe AEEA II:ll'l.'I '.h:l’i. - ll::'y‘ !l' Nll b L) L -!
— = W
‘:‘}:hn
Fingerprint query Comparison outcomes
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5. The application of each SNP sets

» Expanded loci, about 3,000 SNPs (selected from 60K chip),

mainly used for the identification of maize EDV, inbred lines

and germplasm resources;

»Core loci of 200 SNPs, mainly used for the ID of hybrids

registration;

»20 SNPs, mainly used for the purity testing of maize hybrids;

»Based on these 200 SNPs, the DNA-SNP fingerprint database
of known hybrids and inbred lines was established to facilitate

the confirmation of maize IP, DUS and authentication.

....ATGAC.... ACACGCCA.... TCGGGGTC.... GTCGACCG....
...GTGAC.... ACACGCCA.... TCGAGGTC.... GTCAACCG....
...GTGAC.... ACATGCCA.... TCGGGGTC.... GTCAACCG....

.GTGAC.... ACACGCCA.... TCGGGGTC....GTCGACCG....
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TCGT....

[End of Annex and of document]
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