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Preliminary study on applicability of microsatellite primers developed from
Crassostrea gigas to genomic analysis of Hyrigpsis cumingii
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Abstract: Hyrigpsis cumingii, which produces pearl ofthe highes quality, is a kind of freshwater species unique in China. The
development of microsatellite markers of H. cumingii has not been reported. However, many micwsatelliec markers have been
developed from Crassostrea gigas. The conservativeness of the side sequences of the microsatellite in gpecies of close genetic
relationship has already been discovered. In order to determine the applicability of microsatellite primers developed from C. gigas to
genomic analysis in H. cumingii, 32 polymoiphic microsatellite primers identified in the Pacific oy ser were employed to amplify in
the genome of mussel. The conditions of polymerase chain reaction( PCR) were optimized for the fidelity of DNA synthesis during
PCR amplification. It was found that 19 loci failed to be amplified and 13 loci (about 41%) amplified specific products successfully.
Among 13 loci, 3 (Cgt 6, Cgt27and Cgi28) were monomorphic and 10 (about 31%) ( Cg+ 1, Cgt 10, Cgt 18, Cgi-22, Cgt 24, Cgi
25, Cg+26, Cgi29, Cgt30 and Cgi32) were polymorphic. The analysis of the genetic diversity showed the average heterozygosity
of 10 microsatellites loci of H. cumingii ranged betwen 0. 125 and 0. 693 and 7 loci (Cgt 10, Cgt22, Cgi24, Cgi-26, Cgi-29, Cgi-
30, Cg+32) are high polymorphic(He> 0.500), whereas3 loci ( Cgt-1, Cgt 18 and Cg+25) are low polymorphic( He< 0.500).
This study confirmed that 10 Pacific oyser pimers could be used for the analysis of the genetic diversty in H. cumingii. This result
showed some of the microsatellite primers can be used for genetic analysis of mussel without high cat cosing and time consuming.
And it suggesed that this method could be useful in genetic analysis of other species of mussel.
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Microsatellite, with a short length of dozens to  chain reaction ( PCR)

sequence of the alleles. So, it has a wide application

and the recognition of the

hundreds bps among the molecular of DNA, is a

highly repeated sequence that covers in an even way in
the whole genome, through some nucleotides of 1- 6
bp tandem sequence ranging from head to real " .
The alleles of microsatellite have some traits, such as
quick mutation, high level of polymorphism, high
quality of heterozygosity, informativeness,

little effort of

common
dominance, easy getting material,

samplings, the screening of motifs by polymerase

in genetic structure amalysis of population, in genetic
diversity study of population, in consruction of the
genetic map and the analysis of the linkage of the

productive loci®™ .

The common way to obtain
microsatellite sequence is through construction and
screening of genomic library, but it has the disvantage
as it is time-consuming and costly. Meanwhile, the

conservativeness of the side sequences of the
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microsatellite in  the species of close genetic

relationship has already been discovered’™ . And
this kind of conservative sequences has provided a
convenient way for the fast development of target
organism, by using molecular markers of model

USDA has already

begun the research on five kinds of aquaculture

organism or other organisms.

species. Crassostrea gigas is the only kind of mussel.
There have already been some reports about the
development of the microsatelliie markers in C.
gigas, which establish a very stable hasis for the
development of microsatellite markers for other kinds
of mussels. Hyrigsis cumingit, which produces pearl
of the highest quality, is a kind of species unique in
China' !,

of H. cumingii is dill a blank. This experiment is

The development of microsatellite markers

dedicated to the possibility of microsatellite primers
developed from C. gigas for the genomic analysis of
H. cmingit.

1 Materials and Methods

1.1 Collection and treatment of samples

H. camingit was sampled from pearl culture
which

came from F1 generation of the inbred population of

factory in Wangjiajing, Zhejiang province,
Dongting Lake. The mantles of the living H.
cumingii were stored in ethanol at 4 C for the
extraction of total DNA.
1.2 DNA extraction

The mantles stored in ethanol, were washed in
double dehydrated H>O. The genomic DNA was
extracted individually from the F1 inbred population
following the chloroform/ phenol method. For each
mussel, about 100 mg of tissue was digested in 500
UL buffer (50 mmol* L™ " Tris-HC1, 100 mmol*L ™"
EDTA, 1% SDS, 0.2 mg proteinase K) at 65 C for
1 how. DNA was extracted once with ( phenot
chloroforn+isoamyl alcohol (25! 24: 1) and twice with
phenot isoamyl alcohol (24 1 1), then it was
precipitated using isopropanol. Pellets were washed in
70% ethanol twice, dried, and suspended in 200 HL
autoclaved ddHO. Extracted DNA was stored at 20
C.. Then,the value of OD is, checked, to measure the

purity and density of DNA. Total genomic DNA was
analysed by 1% agarose gel electrophoresis.
1.3 PCR amplification and data analysis
Thirty-two pairs of microsatellite markers!'" " of
C. gigas were synthesized by Shanghai Biological
Project Company (SBPC). Tag DNA polymerase and
nucleotides were bought from Dalianbao Biological
Company, molecular markers pUCI9DNA/Mspl from
SBPC, and some other common chemicals like
proteinase K, phenol, etc. from Beijing Dingguo
Biology and Technology Limited Company.
PCR was performed in 20 ML
containing 2 HL of 10 x bulffer,
primer, 80 Hmol® L.~ "of each dNTP, 0.5 unites of
taq DNA polymerase, 100 ng of the template DNA,

reaction,

10 pmol of each

and the density of the MgZJr varies depending on the
locus ( Tab. 1).
follows: 2 min at 94 C for denaturing, then thirty
PCR cycles (1 min at 94 C, 1 min at Tm, 1 min and
15s at 72 C), then 5 min elongation step at 72 C.

Thirty PCR procedures were as

PCR products were electrophoresed on 3% agarose
gel, using 0.5 x TBE buffer. Results were visualized
by scanning the gel using the fluorescence scanner.
calculated by

And heterozygosity was software

TFPGA.
2  Result

2.1 Optimization of PCR procedure

In the PCR reaction, not only the unspecific
amplified products appeared in the PCR reaction, but
also two other types of unspecific amplified fakes and
positive bands-shadow band and heteroduplex, which
were related to the microsatellite, appea]redll3j .
Through experiment, with 20 HL reaction ( 10 pmol of
each peimer, 80 Pmol*L.” of each dNTP, 0.3 unites
of Tag DNA polymerase, 100 ng of the template
DNA), and with the optimum annealing temperatures
to each of the primers, the general random amplified
fake bands were elimimated. Moreover, the two types
of fake and positive bands mentioned above were
efficiently elimimated by modifying the density of the
M g2+ .
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2.2 Microsatellite primers of C. gigas selected
for H. cumingii

Thirty-two microsatellite primers of C. gigas
were used in the PCR amplification of H. mingii
genome DNA. It was found that 19 loci failed to be
amplified and 13 primers ( about 41%) amplified

specific products successfully (‘about 41% ). Among

13 loci, 3 (Cgi6, Cg+27 and Cg+28) were
monomorphic and 10 (about 31%) ( Cgt 1, Cgt 10,
Cegt+18, Cgr22, Cgi24, Cg+25, Cg+26, Cgt+29,
Cg+30 and Cgi32) were polymorphic ( Fig. 1, 2).
The amplificatim conditions of these polymorphic

primers are seen in Tab. 1.

Tab. 1 The amplification conditions and results

of Crassostrea gigas microsatellite primers tested for H. cumingii

Mg2+

primer primer sequences annealing temperature (mmol 1~ 1) length of PCR product allele no.
oo RSMMERRE o 1 - :
oo TREONTRER. @ o e .
oo n EHIRTERAT W s e :
oz BRGENDIEER e
Cei= % GOTCITICACACTA TECCCA 45 ! 100-5%0 6
o n GIRSEMTINGI o : o 2
o SHANRIEENT s s oo :
o JNHIREGRS  w S
o GRS, @ o e 6

501bp

404bp
331bp
242bp
190bp
147bp

v
ooweboee 110bp

67bp

Fig. 1  Electrophoretic paterns of PCR products amplified

by primer Cg+ 25 in 8 mussels
M: pUCI9DNA/M sl maker, 1- 8: mussel

Fig. 2 Electophoretic paterns of PCR products amplified
by primer Cg+10 in 8 mussels
1- 8: mussel, arrow: polymorphic band
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2. 3 The analysis of the genetic diversity of the
microsatellite primers of C. gigas to Dongting
Lake’ s H. cumingii population

Ten microsatellite primers mentioned above
different individuals of H.
cumingii from Dongting Lake, using the PCR
procedure programs. Heterozygosity was calculated
by software TFPGA( Tab. 1). The analysis of the
genetic diversity showed the average heterozygosity

were applied in

of 10 microsatellites loci of H. cumningii ranged
betwen 0. 125 and 0. 693. Among 10 microsatellite
loci, 7 loci such as Cg+ 29, Cgi-24, Cgt 30, Cg 32,
Cg+10, Cgt22 and Cgi25, are high polymorphic
(He> 0.500), whereas other micro satellite loci, such
as Cgi 1, Cgt 18, Cg+-25, are low polymorphic( He<
0. 500). Primer Cig29 has the highest quality of
polymorphosis which produced 7 bands in the eight
amplified individuals from Dongting Lake and the
heterozygosity is 0. 693. However, Primer Cgt 1 was
less polymorphic, which produced 2 bands in the

small population and the heterozygosity is 0. 125.
3 Discussion

3.1 The optimization of PCR procedure,
elimination of fake and positive bands

To keep the specificity of PCR reaction for the
correct differentiation and analysis of the amplified
products, it is very important to have the PCR
procedure optimized. Generally, as far as the diploid
is concerned, the primers are mostly designed directly
to the specific microsatellite loci. So, each primer
will bring the result of two bands in the heterozygote
PCR amplification, and only one band in the
homozygote PCR amp]ification[m. And that is the
criterion to decide whether the STR-PCR readion is
specific or not. In the PCR reaction, except for the
common unspecific bands caused by some extemnal
factors, such as, the density of polymerase and
Mg™ , the optimum annealing temperature, the time
of cycling, there is another stutter band which is
caused by the trait of the microsatellite itself, and is
the allele bands in the electrophosis picture and which

is not a, single, hand, but_a successive band. . This

happens mainly in dinucleotide repeated sequences.
This is because of the relative slipping when the PCR
amplifies, which leads to the addition or diminishing
of one or two repeated units. However, by the
optimization of PCR procedure, that will not have any

negative effect on the analysis of the result!™.

Additionally, what should be mentioned here is that,
with different quantities of (G+ C), there will be
different length of the amplified products. So,
different primers have different PCR procedures. The
PCR procedure of each of the primers should be
ascertained through experiment.

3.2 'The feasibility of microsatellite primers of C.
gigas in the application to the analysis of H.
cumingii genome

The microsatellite marker is widely used for the
conservativeness in genetics. Therefore, with the
database and papers published, it is an effective and
easy way to find the microsatellite locus, by using the
microsatellite primers of a species in related taxonomic
taxa and the PCR amplification. Many scholars have
tried in this way, such as, by using 47 pairs of
microsatellite primers of Gprinus capio, David et
d. reported that they have got 23 (‘about 49%)
microsatellite loci in the mutated genome of Cyprinus
carpio, which can be used for the analysis of the
Ctengpharyngodon  idellus genome“GJ. Shao e dl.
have done some tests of applying 21 pairs of the
microsatellite primers of Acipensersinensis to the

Scaphirhynchus platorynchus' "

. The genetic linkage
map of Gyprinus carpio ( Linnaeus) constructed by
Sun &Liang has 70 SSLP markers of zebrafish and 19
SSLP of Carassius auratus, respectively! =

C. gigas used in this experiment belongs to the
Lamellibranchia pterimaphia Ostreoida, and the H.
cumingii belongs to L. palaeoheterodonta Unionoida.
There is some kinship between the two species. So,
the side sequences are probably somewhat of same
originality, and this is proved in this experiment.
Thirty-two pairs of microsatellite primers of C. gigas
were used in the PCR amplification of the H.
cumingii genome, and 13 pairs of the primer can give

the PCR, amplified product ( about . 41%..of the total)
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and 10 of them (about 31% ) have clear electriphosis
bands, PCR

amplification. Based on the analysis of the genetic

implying that these are specific
diversity in H. caumingii from Dongting Lake and 13
pairs of primers mentioned above, the result shows
that: in the eight individuals of H. cumingi tested,
ten pairs of the primers ( 31%) reveal polymorphsis
of alleles among different individuals, the other three
pairs of the primer show no polymorphsis bands. This
is probably because the sample of the population is too
small. Although these primers are not polymorphosis
primers, they can be used in the analysis of genome
purity of H. cumingii individual or population. These
initial results show that: some of the microsatellite
primer selected can be used in the analysis of H.
cumingii genome. And till now, the way we obtain
the microsatellite sequences is through the construction
and the selection of GenBank deposited sequences.
But omning to the longtime cycling and great financial
cost, the popularity of this technique is hampered.
The conservativeness of side sequence of microsatellite
in species of close genetic relationship has provided a
way for developing the research on populations of
organisms, by using the microsatellite primers of
some model organisms. C. gigas, as a kind of
model organism in mussel, has been the reports in
relation to the development of microsatellite markers.
The results in this experiment establishes a good basis

for the microsatellite marker development in related

species of mussel.
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