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SCIENTIFIC CORRESPONDENCE 

receptors. (4) It displaces [3H] aldo
sterone from native 9S receptor as 
determined by glycerol gradient cen
trifugation. (5) Displacement of [3H] 
aldosterone from the receptor has the 
same kinetics as un1abelled aldosterone. 
(6) It can detect mineralocorticoid recep
tor in kidney tissue by immunocyto
chemical procedures and is displaced 
by aldosterone. (7) It can detect aldo
sterone receptors in COS cells transient
ly expressing transfected cDNA that 
coded for the receptor. 

Is this antibody a mimic of aldoster
one? We think it is, even though it does 
not meet the "strict" (but dubious) cri
terion of Davis et al. that requires it to 
be used to discover a new receptor. 
There are other examples as well4
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DAVIS REPLIES - Heng and Dreyer 
propose that anti-idiotypic antibodies 
need not be structural mimics to be 
useful for the characterization of new 
receptors. They cite the example of the 
nicotinic acetylcholine receptor, for 
which there exist several structurally un
related ligands. We would not dispute 
that such molecules may be useful for 
characterizing a receptor. However, 
these molecules are functional - rather 
than structural - mimics and the anti
idiotype approach to receptor character
ization depends crucially on the belief 
that antibodies carry the "internal im
age" of the immunizing ligand and that 
anti-idiotypic antibodies are, potentially, 
structural mimics of the ligand1

. Con
siderable effort has gone into attempts to 
show2

, albeit unsuccessfully in our view, 
that for some model systems anti
idiotypic antibodies share significant 
structural homology with the relevant 
protein ligand. If the objective of the 
approach was not to obtain structural 
mimics then there seems little point in 
starting by immunizing with the ligand. 
Heng and Dreyer conclude by suggesting 
that data from the intermediate stages of 
experimental work before the complete 
elucidation of a novel receptor may be 
valuable. Although we totally concur 
with this view it will only be true if the 
data are relevant to the receptor under 
study. In the light of our results we are 
forced to conclude that this is unlikely to 
be the case in most, if not all, instances 
involving the anti-idiotype approach. 

Erlanger disputes our definition3 of a 
useful anti-idiotypic antibody and reiter-
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ates the operational criteria, most of 
which have been in use since the 
inception4 of the anti-idiotype approach 
to identifying receptors. In doing so, 
however, he fails to confront the key 
findings of our paper3

. Regardless of 
their nature, the frequency of mimics is 
extremely low: fewer than 0.5% of anti
CD4 antibodies are structural mimics of 
gp120 and therefore the frequency with 
which anti-idiotypic antibody mimics of 
CD4 could be expected is less than 
(0.005)2. The production of functional 
mimics bearing no structural similarity to 
the immunizing ligand can only be 
chance events of incalculable frequency. 
The B-cell repertoire is too large for us 
to argue that mimicry cannot occur but 
our data do indicate that the probability 
of success is discouragingly low. In 
accordance with this conclusion, for the 
14 years since the anti-idiotype approach 
was proposed, the criteria used by Erlan-

ger and others have been an insufficient 
basis for the isolation of novel receptors. 
As of October 1992, the SWISSPROT 
database lists at least 105 sequences for 
different human cellular receptors, none 
of which has been isolated with anti
idiotypic antibodies and shown to have 
the prescribed function. Clearly, for 
identifying and characterizing receptors, 
there are better methods than the anti
idiotype approach. 
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Long-range correlations in DNA 
SIR - Peng et al. 1 and Voss2 provide 
convincing evidence for the existence of 
long-range correlations between bases in 
DNA sequences of livillfl organisms, as 
originally shown by Li3

• • The main re
sults of these investigations seem to be 
inherently the same5

, although the 
mathematical language used by Li and 
Voss may be less accessible to biologists 
than the method used by Peng et al. 
Therefore, we have used the method of 
Peng et al. to investigate these corre
lations. Our first analyses confirm the 
existence of certain long-range corre-
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lations in DNA and reveal two new 
striking features. 

Voss found differences in long-range 
correlations between sets of DNA se
quences grouped as in the GenBank 
DNA database, ignoring the fact that the 
database categories are not of equal 
taxonomic rank. Peng et al., in con
trast, claimed that (regardless of taxo
nomic classification) intron-containing 
sequences (group A) display long-range 
correlations ( a: - 0.6) whereas intronless 
sequences (group B) do not (a: - 0.5). 
Analysing the same data set as in ref. 1, 
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Plots of the function F(/) (double logarithmic) for the bacteriophage Jc (a) and the associated 
function a(/) (b) defined through F(/) = f'x(I}_ Adjacent data points are connected with straight 
lines as a guide to the eye. The value for a for each sequence is the arithmetic average of all 
a(/) values. F(/) is a measure of the fluctuations of a 'DNA walk' defined as in ref. 1. With the 
abbreviation J',,,y(/,/0 ) = u(/0 +1)+ ... + u(/0 +Q, with u(i) = +1 (-1) for a pyrimidine (purine) at 
the i-th position, one defines F2(1) = [J',,,y(/,/0 )]

2 - ([J',,,y(/,/0 )]) 2 , where the bars represent an 
average over all possible positions /0 of a base in the sequence. F(/) is the square root of 
F2(1). The significant distortion of the data in the log-log representation of F(/) can be 
observed (see text). Thus the standard linear regression procedure gives a biased value of a 
if the considered graph is not a straight line. Therefore we calculated a(/) for 2,s /,s/max and 
then built the arithmetic mean of all a(/) values, which defines the 'fractal power exponent' a. 
We chose /max to be not larger than about one tenth of the DNA sequence under 
consideration 1

. In most cases investigated, the function a(/) is not a constant, that is, there 
is not a well-defined scaling exponent. 

NATURE · VOL 361 · 21 JANUARY 1993 


	DAVIS REPLIES — Heng and Dreyer

