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23.1  Introduction and Purpose

This protocol provides the general workflow to simply 
entrap nucleic acids (in this case DNA) onto a Nylon 
membrane [1–3]. Dot-blot is generally a simple, fast 
and sensitive technique that enables to transfer a known 
amount of sample onto an inherent support, such as a 
Nylon membrane. The quantity of the specific target is 
then determined by probe hybridization.

Denatured samples (i.e., PCR products or crude 
extracts) are directly applied to the membrane with 
the dot-blot apparatus, without electrophoretic sepa-
ration. Since the specificity of the probe for the target 
sequence cannot be determined by this method, gen-
erally the specificity of the hybridization signal is pre-
liminarily tested in a Southern blot experiment by 
running the target sequence on a polyacrilamide gel 
(see Chap. 22).

The time required for the whole procedure is half an 
hour.

23.2  Protocol

23.2.1  Reagents

•	 Nylon membrane
•	 20X SSC: 3 M NaCl, 0.3 M Na

3
 citrate.2H

2
O. Adjust 

pH to seven with 1 M HCl
•	 Dye for Dot-Blot: 0.25% bromophenol blue, 2.5% 

ficoll in water. Store at 4°C
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23.2.2  Equipment

•	 Disinfected1 adjustable pipettes, range: 2–20 ml, 
20–200 ml

•	 Pipette tips
•	 1.5 ml tubes (autoclaved)
•	 Centrifuge suitable for centrifugation of 1.5 ml 

tubes at 13,200 or 14,000 rpm
•	 Dot-blot apparatus
•	 Vacuum system
•	 UV Crosslinker

23.2.3  Method

For each sample to be blotted, transfer 20 •	 ml of PCR 
product or DNA in a 1.5 ml tube.
Denature at 95°C for 10 min•	 2 and chill on ice.
Spin down briefly to remove the condensate from •	
the tube walls.
For 20 •	 ml of PCR product add 30 ml of 20X SSC 
supplemented with dye.3 
In the meantime equilibrate the membrane for •	
5–10 min in 10X SSC.
Load the membrane on the dot-blot apparatus, •	
switch on the vacuum pump and load the samples 
on the membrane.4 
When the transfer is finished, remember first of all •	
to detach the vacuum alimentation and then to 

switch off the pump, otherwise you could have a 
reflux in the apparatus.
Mark the membrane using a needle or scissors (for •	
example, you can cut every time the same corner of 
the membrane).
Dry the membrane in oven at max 65°C for •	
15–20¢.
Crosslink two times face up in the UV cross linker •	
(each cross linking takes about 1¢ and 18² and goes 
from 0.25 to 0 J).
For the hybridization procedure refer to Chap. 22 •	
(Fig. 23.1)

23.2.4  Troubleshooting

If the dots are irregularly shaped, check the vacuum •	
system and repeat the transfer.
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Fig. 23.1 Autoradiography of a dot blot membrane hybridized 
with a radiolabeled probe

1 Clean the pipette with alcohol or another disinfectant and leave 
them under the UV lamp for at least 10 min. Alternatively it is 
possible to autoclave the pipette depending on the provider 
instructions.

2 It is possible to use a thermoblock, the Thermomixer or the 
thermocycler. If the latter has been chosen, load the samples 
directly in the PCR tubes.

3 Add approximately 500 ml of dye for dot blot in 20 ml of SSC 
20x. The use of this dye gives the possibility to evaluate the 
shape of the dot and consequently the transfer.

4 Sometimes it could be convenient to use the dot-blot apparatus 
without the upper part (the cover) to check the transfer of the 
samples. In this way, when the vacuum is applied, the membrane 
adheres directly to the wells.
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