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2·5 p.p.m. (excluding those sediments with an 
extra.ordinary content of uranium). 
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BIOPHYSICS 

Mechanism of the Reaction of Polynucleotides 
and Hg 11 

THE reversible reaction of deoxyribonucleic acid 
(DNA) and Hgll has been known for some nine 
years1 during which it has been studied by a wide 
variet,y of techniques1-•. All the studies concur in 
demonstrating that the binding is quite stx-ong but 
can nevertheless be completely reversed by a variety 
of common chemical reagents which complex Hgll. 
After reversal the DNA is both structurally and 
functionally intact despite the large changes in 
physical properties which accompany and charac­
terize the reaction. Initially thought to be a reaction 
which occurred prinlarily with phosphoryl groups1 it 
·was later convincingly suggested by Thomas• that the 
reaction occurred primarily at the bases. A few 
years later this observation was confirmed and 
extended to a greater variety of polydeoxyribonucleo­
tides3•6 and most recently to t.he polyribonucleotido 
of tobacco mosaic virus6• 

The mechanism of tho reaction has remained a 
puzzle, however, in spite of many suggestions. The 
purpose of this communication, therefore, is to outline 
briefly a step-function mechanism which can incor­
porate the known foots and is capable of predicting 
many as yet unknown experimentally. 

In their recent work Yamane and Davidson• 
showed that H + is released when Hg II reacts with 
DNA. They examined the hydrogen ion release as a 
function of added increments of HgII and were able 
to obtain plots of AH+/ AHg++ as a funct.ion of r for 
several kinds of DNA as well as A-T polymer, a 
synthetic polydeoxyribonucleotide. The quantity 
AH+ is the average release of hydrogen ion when a 
small quantity AHg++ is added to a solution of a 
polynueleotidell. The quantity r is the number of 
moles of HgII added per mole of nucleotide. 

The mechanism assumes that all or nearlv all 
the HgII added up to r = 0·5 reacts to form 2 : I 
base-Hgll complexes; that the complexes bridge 
the double strands of the DNA helix; t.hat Hg11-
(thymidine)2 complexes are much more readily 
formed than any of the other possible 2 : I com­
pounds; that a chain shift induced by Hg II occurs 
such that complementary bases opposite each other 
in the original unperturbed structure are displaced 
by an HgII bridge to the nearest (opposite) neighbour 
and that as a first approximation the bases in the 
natural DNA's are distributed as random along the 
chain. Knowing the formuloo of all the 1 : 1 nucleo-

E.coli DNA 
¾T= 25 

1 ·2 
r 

l<'ig. 1. The fit of a step-function theory to the data of Yamane 
and Davidson 

side--Hgll complexes• it is not hard to make reason­
able formuloo for all the 2 : I nucleoside complexes (the 
2 : I adenosine-Hgll complex has been reported•) 
and with these and the assumptions given above to 
construct step functions to fit the curves of Yamane 
and Davidson. Fig. I shows an example of the fit of 
such a function to the data for E. coli DNA. The 
curves for calf-thymus and M. lysodeikticus DNA's 
and A-T polymer can be similarly constructed. The 
positions and extents of the plateaux and abrupt 
drops which are obvious in the curves of Yamane and 
Davidson find a natural and general explanation in 
the mechanism. In addition, the mechanism lends 
itself readily to the more elaborate treatments of 
'binding' available7• It is already sufficiently success­
ful quantitatively to permit t.he prediction that the 
Hgll reaction of polynucleotides can be used in 
fundamental studies of nucleotide sequence and in 
determination of the base composition of polynucleo­
tides. These and other ramifications will be discussed 
at length elsewhere. 
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CHEMISTRY 

A Transparent Semiconducting Indicator 
Electrode 

DURING the course of an investigation of the 
photosensitivity of silver halide precipitates, the need 
for a transparent, conducting electrode sensitive to 
halogens became evident. A new practical solution 
to the problem has been found by the use of thin 
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