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Establishment of Rapid Silver-stained Method of Denaturing Polyacrylamide
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Abstract: Traditional silver staining method of denaturing polyacrylamide gel electrophoresis is time- consuming,
tedious, and difficult for large- scale operation. An improved silver staining method and four other reported methods were
compared in terms of staining quality, time consumption, and reagent cost. For the improved silver staining methods, rinsing
and fixing were omitted at the early stage, and only silver staining, rinsing, developing and ending were needed, taking only 12
min totally in the process. This improved method was time efficient, and showed clear target fragments, which used less
amount of reagents and was easy to operate when compared with other reported methods.

Key Words: SSR; polyacrylamide gel; silver staining

Polyacrylamide gel Amplified fragment length polymorphism SSR

electrophoresis PAGE ~ Raymond = Weintraub'! Simple sequence repeats Bl
AFLP SSR-PCR 4
2015-01-12
" QTL 31160299
1308RJYA047
DNA 2013GAAS43
1978~
* Corresponding author E-mail: jw0931@163.com

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



SSR — . 137
bes  Ap PCR 20 pl. 1.5 ul.
10 X Buffer 0.75 WL ANTP 2.5 mM/L. 3 pLL DNA
20 pmol/pl, 1.2 pl 10 mM/L.
1 0.3 p. Tag  5U/pL ddH,0 20 pL
PCR 94 °C Smin 94 °C
1.1 I min 55°C I min 72 C 1 min 35
72 C 10 min 10 °C
20 Bio—-T100 PCR
1.3
DNA SSR-PCR 172
DP305 DNA 95 C 5 min
12 PCR 2.5 ul. 6% 29:1
SSR-PCR 1380V 120 min
Ghislain  ® STI 034
14
5 4
5'-CAAGAAACCAAGAGCAAAT 1 1
TTCA-3' 5'-TGGCGAATGTGAGAA 2
ACAAA-3'
1
Table 1 Silver staining methods of polyacrylamide gel
Step point
Method of  Origin of
silver staining  method Rinsing Fixing Silver staining Rinsing Developing Ending
1 B o ~ ~ 10% +0.5% 0 3%NaOH + 0.1%HCHO 10% +0.5%
Method 1 v +0.2%AgNO; 3~20 min ’ 55 °C, 5~10 min 1 min
2 [4‘ ~ ~ 10% +1% _ 3%NaOH + 0.5%HCHO ~
Method 2 +0.2%AgNO; 10 min 10 min
3 1.5%NaOH + 4 mL
7 - 0.1%AgNO; 15~20 min s 2
Method 3 3 HCHO 6~8 min
1.3%NaOH + 0.65%
4 5% + 1%HNO; + 5% +1%
An ¥ - - 10s  Na,CO;+ 0.4%HCHO
Method 4 0.1%AgNOs 5 min HNO; 1 min
2~3 min
1.5% NaOH + 0.2% 5% +0.5%
5 0.5%HNOs+ 0.1%AgNO; .
- - 2~3s  Na,COs+0.5%HCHO  HNO;1 min
Method 5 5 min
2~5 min 1 min
- Note: "=" denote omitted step.
1.5 1
O 13 _11
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Figure 4 Silver staining results for method 4
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Figure 5 Silver staining results for method 5
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Figure 1 Silver staining results for method 1
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Figure 2 Silver staining results for method 2
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4 10 min
3 3 5 12 min 2

Figure 3 Silver staining results for method 3
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Table 2 Reagents used in five silver staining methods

Main reagent

Method of silver staining ml
HNO; mL) AgNO; g NaOH g  Na,CO; g HCHO mL
Anhydrous ethyl alcohol ~ Glacial acetic acid
1 Method 1 200 10 - 2 30 - 1
2 Method 2 100 10 - 2 30 - 5
3 Method 3 - - - 1 15 - 4
4 Method 4 100 - 20 1 13 6.5 4
5 Method 5 50 - 10 1 15 2.0 5
Note "—=" denote the reagent not used.
3 5
Table 3 Time needed for five silver staining methods
Needed time

Method of silver staining i mmn s mn mm mmn
Fixing Silver staining Rinsing Developing Ending Total time

1 Method 1 - 3~20 10 5~10 1 30

2 Method 2 - 10 - 10 - 20

3 Method 3 - 15~20 2 6~8 - 25

4 Method 4 - 5 10 2~3 1 10

5 Method 5 - 6 2 2~5 1 12

Note: "=" denote omitted step.
4 5

Table 4 Comprehensive comparison of five silver staining methods

Method of silver staining

min

Needed time

Background — Target segment

Procedure

Staining/developer preservation

Demand of operating

1 Method 1
2 Method 2
3 Method 3
4 Method 4

5 Method 5

55C
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