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PCR has been a general preferred method for biological re-
search in fish, and previous research have enabled us to extract
and purify PCR-quality DNA templates in laboratories !, The
same problem among these procedures is waiting for tissue
digesting for a long time. The overabundance time spent on
PCR-quality DNA extraction restricts the efficiency of PCR
assay, especially in large-scale PCR amplification, such as
SSR-based genetic-mapping construction ™, identification of
germ plasm resourcel” ®! and evolution research " '%, etc. In
this study, a stable and rapid PCR-quality DNA extraction
method was explored, using a modified alkaline lysis protocol.
Extracting DNA for PCR only takes approximately 25 minutes.
This stable and rapid DNA extraction method could save much
laboratory time and promotes.

1 Materials and Methods

1.1 Material

Fin stored in ethanol, NaOH, Tris-HCL, B-Mercaptoethanol
and polyvinyl pyrrolidone. Fish species included zebra fish,
silver carp, common carp, yellow catfish, and crucian carp.

1.2 DNA extraction procedure

(1) 0.1g fin preserved in ethanol was put into a 1.5 mL mi-
crocentrifuge tube in which containing 200 pL 0.5 mol/L
NaOH, 1% B-Mercaptoethanol and 0.5% polyvinyl pyrrolidone.
Mix thoroughly by vortexing, and were incubated at 75°C for
12min.

(2) 200 pL 0.5 mol/L Tris-HCL was added and mixed gentle
by invert the tube for 2min to neutralize the alkaline, and were
centrifuged for 10min at 13,000 rpm.

(3) 200 pL supernatant was transferred to a new microcen-
trifuge tube, this supernatant could be used for PCR amplifica-
tion immediately, or stored at —20°C for at least 10 days, or
alternatively continued step 4 to purify the DNA as conven-
tional protocol .

(4) Add 1/10™ volume of 5 mol/L ammonium acetate and 2
volumes ethanol to the DNA sample contained in a 1.5 mL
microcentrifuge tube, inverted to mix, placed the sample at
—20°C for at least 10min.
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(5) 12,000 rpm in a microcentrifuge tube was centrifuged
for 15 minutes at 4°C, and the supernatant was discarded.

(6) 1 mL 80% ethanol was added and the tube inverted for
several times to wash the DNA pellet, and was centrifuged
again for 5 minutes.

(7) Discard the supernatant, and drain inverted on a paper
towel. And then placed the tube in a Savant Speed-Vac and
dried the DNA pellet for about 5-10 minutes, or until dry.

(8) Add 10 pL 10:0.1 TE buffer to dissolve dried DNA for
frozen storage.

1.3 The quantity and quality assay of DNA

DNA quality assay was carried out by 1.0% agarose gel
electrophoresis'l, DNA concentration and purify factor
Aje0/Azgo ratios were obtained by spectrophotometry.

1.4 PCR amplification for SSR and mitochondrial genes

PCR amplification reactions were carried out in a total
volume of 20 pL containing 1.5U Tag DNA polymerase (Ta-
KaRa), 2uL. 10xPCR buffer (100 mM Tris-HCI, 500 mM KCl,
15mM MgCl,; TaKaRa), 0.4 uL. 10 mM dNTP (TaKaRa) and
about 100 ng DNA template on a GeneAmp® PCR System
9700 (Applied Biosystems). The thermo-cycling conditions
were as follows: predenaturing at 94°C for 5min, followed by
32 cycles of denaturing at 94°C for 45s, annealing at the tem-
perature appropriate for each pair of primers listed in Tab. 1 for
45s and extending at 72°C for 45s with a final extension at
72°C for 10min.

Tab.1 The primer sequences and Tm values used in this research

Tm (C)

Primer name Primer sequences (5'-3")

1 F:-TTTAATTCTTCTAGCTGGACACG 55
R:CACTCCTCTTCCCTCGTAAAT

3 F:TGAGCMTCWAATTCMAAATA 55
R:CGKAGRTAGAAGTAKAGGCT

3 F:-TGYGGAGCWAATCAYAGCTT 55
R:CTGTGGTGAGCYCAKGT

10 F:-TTCTGAGCCTTCTAYCA 55
R:CAAGACKGKGTGATTGGAAG

1 F:-TTTGAYCTAGAAATYGC 55
R:GATTATWAGKGGGAGWAGTCA
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Amplification products for SSR analysis were resolved via
12% nondenaturing polyacrylamide gel and visualized by silver
staining. In addition, application products for mitochondrial
genes were tested by 1.0% agarose gel electrophoresis and
DNA ladder (Promega) was used as a reference marker for
allele size determination.

2 Results and discussion

2.1 DNA quality assay

DNA in the supernatant was tested by 1.0% agarose gel
electrophoresis, and the result showed that the DNA was de-
generated partially (Fig. 1). In the DNA extraction procedure,
high concentration of NaOH caused the linear DNA to frag-
mentize, though 1% B-Mercaptoethanol and 0.5% polyvinyl

pyrrolidone were added to prevent DNA fragment degenerating.

In step (3), Ango/Asgoratios were less than 1.7 or more than 2.0,
which indicated there was either protein or RNA contamination
in the DNA solution; DNA concentration varied from 4025
pg/mL to 6375 pg/mL (Tab. 2). In step (8), Aygo/Asgy ratios
ranged from 1.81 to 1.92 (Tab. 2), indicating pure DNA. DNA
quantity both in step (3) and step (8) were sufficient for PCR
amplification.

Fig. 1 DNA quality tested by 1.0% agarose gel electrophoresis
lane 1:5000 bp maker; lane 2-4: 1 uL. DNA samples obtained from step
(3) were loaded per lane

Tab.2 The DNA assay of common carp

Sample  DNA parameter =~ DNAinstep (3)  DNAin step (8)

| Aseo/Azso 2.70 1.92
pg/mL 4965 380

Aaso/Aago 2.46 1.81

2 pg/mL 4740 490
Aseo/Azso 1.63 1.86

. pg/mL 2680 470

4 Ao/Assgo 1.58 1.85
pg/mL 5440 675

2.2 PCR amplification for SSR and mitochondrial gene
analysis.

SSR is widely used for genetic-linkage mapping construc-
tion, evolutionary research and molecular marker-assisted
breeding, etc, for its stability, rapidness and accuracy. The DNA
in the supernatant in this research could be used for SSR ampli-
fication (Fig. 2). To evaluate whether the DNA could be used

for longer fragment PCR amplification, mitochondrial genes
were amplified (Fig. 3). The largest fragment in lane 2 was
approximate 1800 bp. Thus DNA in this study could be applied
for mitochondrial gene amplification. As documented above,
agarose gel electrophoresis appeared DNA was degenerated
partially, but the partial DNA fragmentation did not bring evi-
dent negative effect to the PCR amplification.

Fig.2 PCR result of SSR for silver carp
lane 1, 1000 bp maker; lane 2-9, sample of yellow silver carp individ-
ual DNA; DNA obtain from step (3), primer name 1(see Tab. 1)

1 2 3 1 5 6 7

Fig. 3 PCR amplification of mitochondrial gene of common carp
lane 1, 5000 bp marker; lane 2, primer name3; lane 3, 6, primer
namel 1; lane 4, 7, primer name8: lane 5, primer name 10; DNA obtain
from step (3)

3 Conclusion

The advantages of this DNA extraction protocol were: 1,
rapidness, the new method including three steps took only ap-
proximately 25 minutes to get PCR-quality DNA sample; 2,
inexpensiveness, as only NaOH, Tris-HC1, B-Mercaptoethanol
and polyvinyl pyrrolidone (PVP) were necessary; 3, the PCR
effect was the same as other protocol; 4, purified DNA could be
frozen storage for future use. The shortcoming of this method
was: DNA sample from step (3) could be stored for only 10
days, and the DNA was degenerated partially.
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Despite of a little disadvantage documented above, consid-
ering its rapidness and efficiency, this method could be utilized
into the large-scale PCR assay research.
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