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Letters to the Editor
Sensitive system for visualising biotinylated
DNA probes hybndised in situ

A recent article by Burns et all referred to a

silver amplification system that was crucial
to the success of the demonstration, by in
situ hybridisation, of specific sequences of
DNA in the sex chromosomes. The silver
amplification system was used to visualise
complexes of diaminobenzidine (DAB), and
uses the principles of a method established
by ourselves-namely, that complexes of
DAB bind gold salts,2 and that the avidity
of DAB for gold salts (gold chloride in par-

ticular) is so great that it can be used to gen-

erate an insoluble sulphide on which the sil-
ver amplification procedure depends.34
We were surprised that as we were the first

to have used these sequential steps to
enhance DAB visualisation no mention was

made of our work and that the reference
given for the use of gold salts was to a brief
letter,5 which, in fact, makes no mention of
the use of gold. In our publications we have
acknowledged the earlier work of Sieges-
mund et al who, in an x ray microanalysis
study, showed the affinity of DAB for gold
salts.6
We would not like your readers to believe

that the application of the silver
amplification procedure described by Burns
et al is confined to in situ hybridisation tech-
nology. The method by which the DAB is
generated is irrelevant: silver amplification
based on the principles that we have
described can be used for various applica-
tions, ranging from work on artificial mate-
rials such as nitrocellulose to tissue sections
for the light and electron microscope.
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Dr Burns and colleagues reply as follows:

The objectives of our article were to describe
a system for the fast, sensitive detection of
biotinylated DNA sequences by in situ
hybridisation, and show one of its applica-
tions-namely, cell sexing.1 This system has
two components: methodology for hybrid-
isation of cloned biotinylated DNA to com-
plementary nucleic acids in fixed cells and
detection of the site of hybridisation of bio-
tinylated DNA by immunoperoxidase histo-
chemistry in which the diaminobenzidine
(DAB)/hydrogen peroxide reaction product
is amplified by gold and silver precipitation.

It was not our purpose to review methods
for enhancing DAB/hydrogen peroxide
products. Dr Newman and others claim that
the "principles" used in the detection
system1 were first described by them and are

surprised that their work was not cited.2 3
This claim is wrong. For this and other rea-

sons (see below) their work was not refer-
enced. Heavy metals such as osmium have
been used to enhance DAB/hydrogen per-
oxide reaction products since the late 1960s.
Gold chloride and other metals were intro-
duced for the same purpose in the 1970s and
1980s.5'6There is a typographical error in
the paper4 referred to by Dr Newman and
others: the formula given for gold chloride is
AuCl2; gold has a valency of 1 or 3, and
AuCl2 does not exist. Timm7 showed that
"the sulphides of insoluble heavy metals
catalyse the deposition of silver in the pres-
ence of a reducing reagent".2 In fact gold
sulphide was visualised by silver in tissue in
1981 and apparently as early as l935.' Gal-
lyas et al described a light insensitive silver
reagent to amplify DAB/hydrogen peroxide
complexes,9 and a year later Holgate et al
used a light sensitive developer to amplify
colloidal gold immunohistochemically.10
Historically, the statement made in the first
paragraph of Dr Newman and others' letter
is therefore erroneous and misleading.
The protocol described by the Welsh

group for gold and silver enhancement of
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DAB/hydrogen peroxide products is
described in "principle" in a letter2 and
abstract.3 The letter states that "after immu-
noperoxidase staining, the sections were
treated with 0-1% gold chloride ...
immersed in neutralised sodium sulphide ...
-and exposed to the silver developing solu-
tion of Gallyas et al".2 Gold chloride is a
generic name for sodium chloroaurate
(NaAuCI4), chloroauric acid (HAuCl4),
gold monochloride (AuCl), and auric chlo-
ride (AuCI3): the molecular weights and pH
of aqueous solutions of these gold chlorides
differ. The chemical formula and pH of gold
chloride used by us is detailed.' "Neutral-
ised sodium sulphide" is also chemically
meaningless: was it 0 1 mol/l, pH 7 5, or 10
mol/l, pH 7 0? Additionally, the silver
reagent described by Gallyas et al is unsta-
ble, forms precipitates in a test tube, and is
unsuitable for tissue localisation of bio-
tinylated DNA.1 The modified silver
reagent' is stable, does not precipitate in a
test tube, and is used routinely in this and
other laboratories (D Ward, unpublished
data).
Dr Newman and others imply that the

readers of the Journal of Clinical Pathology
might not deduce that the amplification pro-
cedure could be used in other applications.
We assumed this to be self evident. Finally,
they refer to the use of silver for amplifying
DAB/hydrogen peroxide signals on nitro-
cellulose filters, which assumes they have
unpublished data to support this claim. We
advise that gold and silver should not be
used for the detection of biotinylated nucleic
acids on nitrocellulose filters. Much greater
sensitivity (fg quantities of DNA) can be
detected on filters by other more sensitive
non-radioisotopic methods."1
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