
Blotting techniques enhanced by the use of
Type I ultrapure water

Abstract
Northern, Southern and Western blotting techniques depend on the use of Type I ultrapure water to obtain high quality results. Water
used for blotting purposes should be nuclease-, endotoxin- and bacteria-free to protect the DNA, RNA and proteins under investigation.

Introduction
Blotting is the transfer of nucleic acid or protein from the intact
electrophoresis gel onto a nitrocellulose or nylon membrane, in
preparation for hybridization with a labeled probe and detection
by techniques such as radiography, fluorescence and
chemiluminescence. Nucleic acid blotting techniques are
commonly used in molecular biology to identify specific
nucleotide sequences previously separated by gel electrophoresis.
Southern blotting1 is used to analyze DNA sequences, and
Northern blotting2 is used for RNA analysis. For protein analysis,
Western blotting3,4 is the technique of choice, used extensively for
the detection and quantification of proteins in complex mixtures.

Successful Northern, Southern and Western blotting is dependent
on the use of Type I ultrapure water with a high resistivity and low

 Total Organic Carbon (TOC) – for the preparation of samples , buffers,
reagents, gels and rinsing solutions.

Bacteria
Data obtained by Western blotting can be compromised by
biologically active molecules arising from bacterial contamination, and
proteins released by bacteria may interfere with the blotting process.
For Southern and Northern blotting, nucleases released by bacteria
cause degradation of nucleic acids, and bacterial DNA can be
problematic. Ions and organics released may also have a negative
effect on the blotting process.

Nucleases
Nucleic acids are degraded by nucleases. Nuclease-free water is
essential for Northern and Southern blotting.

Organic compounds
In Northern and Southern blotting, organic molecules can interfere
with hybridization. Any negatively charged molecules can bind 
non-specifically in place of DNA or RNA, while positively charged
molecules may bind to the nucleic acids, hindering the 
hybridization procedure.

Ions
Water used for buffer preparation should have low ionic
contamination to ensure consistent ionic strength of the buffers
used. Migration during electrophoresis5 can be accelerated or
retarded by charged molecules affecting the global charge of the
solutions used.

Purifying water for cell culture
Type I ultrapure water should be used for the preparation of all
samples, buffers, reagents, gels and rinsing solutions used for
Northern, Southern and Western blotting techniques6. ELGA’s
PURELAB® flex, with a resistivity of 18.2 M�.cm, a low TOC value of
less than 5 ppb, bacteria levels below 0.1 CFU/ml and free from
endotoxin, DNAse and RNAse, is highly recommended. 

APPLICATION NOTE



Conclusion
For successful Northern, Southern and Western blotting, Type I ultrapure water, free from nucleases and bacteria, and with high resistivity 
(> 18 M�.cm) and a low TOC, is essential.

To find out more about ELGA LabWater’s water treatment technologies and solutions for analytical applications, visit www.elgalabwater.com
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Ultraviolet (UV) radiation 
Passing water through ultraviolet light breaks down organic compounds.
A wavelength of 185 nm effectively breaks down and oxidizes carbon-
containing molecules, yielding ionized fragments for subsequent removal
by ion exchange, whereas longer wavelength UV radiation 
disrupts the activity of bacterial enzymes, preventing replication. To
maximize breakdown of organic molecules, including endotoxins and
nucleases the PURELAB flex uses a full spectrum UV lamp.  

Filtration
Charged point of use filtration removes organic molecules, such as
endotoxin and bacteria. ELGA’s PURELAB flex uses a high efficient
purification cartridge, combined with a charged point-of-use filter, 
to deliver ultrapure water. 

Real-time TOC monitoring 
Real-time TOC monitoring ensures consistent removal of potential
organic contaminants, and the system offers validated traceability 
and guaranteed quality.

Media
The media cartridges in the PURELAB flex contain synthetic, activated
carbon beads which adsorb a wide variety of organic compounds, 
as well as high purity ion exchange resins to minimize the release 
of impurities.
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