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Application of molecular markers in
DUS testing of new varieties of
Chinese cabbage
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Yongsheng Zheng

* Chinese cabbage is the largest vegetable crop grown
in China, with an annual planting area of 1,500,000
hectares.

* Also grown in Japan, Republic of Korea and other
countries in the world.
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- Background

* According to China's Seed Law, DUS test is required
for Chinese cabbage variety right protection and
variety registration.

¢ China started DUS testing of Chinese cabbage in
2000.

v' By July 2022, 485 Chinese cabbage varieties had been
protected by variety rights.

v 2555 varieties had been registered.
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“Background

* The screening of the collection for similar varieties using
characteristic-based method is time-consuming and laborious.

¢ In addition, the precision of the selection is often unsatisfactory
with a large number of similar varieties to be planted

* In 2009, we started to work on SSR marker-aided management
of reference varieties of Chinese cabbage.
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DNA profiling protocol development

¥ Selection of SSR markers and detection platforms were
according to the BMT guidelines(UPQV, 2010).

~ 30 markers were chosen with 3 makers on each
chromosome.

» alleles at each locus were named in the form of “size” in base
pairs.
» Reference variety was determined for each allele.

A_profllmg protocol development

Alleles size determined
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"DNA profiling protocol development

Alleles size determined
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The allele will be choice as one real allele when the signal strength of the allele
is more than half
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profiling protocol development

NO. SSR Chr. Sequence of SSR Fluorescence | Alleles size | Reference variety
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DNA database construction

* A DNA database of Chinese cabbage reference
varieties was constructed using 30 markers

¢ A software can be developed and used

v to calculate the genetic similarity between a candidate
variety and any other variety in the database.

v to display the similar varieties at any set threshold.

v the allele data collected according to the protocol can
be used directly with no need of conversion.
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A software was used to Select Similar the

Varieties according to the genetic distance
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“Genetic similarity threshold determined
* Asa hybrid, there are a lot of heterozygous loci in
Chinese cabbage
¢ Technical duplication and biological duplication (like

the preference of PCR amplification) results in a
smaller true molecular distance between varieties

NO. of heterozygous sites of the
varieties

NO Choice

10

Choice

0-5 6-10 10-15 16-20 21-25 26-30
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* The results of different biological replicates of 78
cultivars were analyzed

* The error due to heterozygosity (1-9) results in the
Genetic similarity is between 0.03 and 0.15

Number of heterozygous sites

e

DETERMINATION OF THE THRESHOLD

»Qur results

® 75% was determined as the threshold for Chinese Cabbage
distinctness test

Table3 Relation between genetic similarity and percentage of non-distinct varieties

Genetic similarity GS>95 | 90=GS<95 | 85<GS<90 | 85=<GS<80 | GS<T5
Number of variety pairs 13 9 5 3 45

Number of non-distinct

: ’ 8 3 1 1 0
varlety pairs
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* The genetic similarity

was 92%

* non-distinct variety

2015-1697A
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* 90% was chosen as the threshold for in Molecular
safety threshold.

* Genetic similarity value (Dice) of 75% was chosen as
the threshold for similar varieties selection.

Application

* The approach was first applied in 2015
v the number of similar varieties to be planted is greatly

reduced
v the precision of similar varieties selection is improved.
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Thank you fo
attention!

[End of Annex and of document]
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