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SUPPLEMENTAL DATA 
 
The following memorandum dated June 23, 1964 was written by Dr. Avram Goldstein to 
ASPET’s Council and Board of Publications Trustees and was published in The Pharmacologist, 
volume 7, number 1, pp. 35-36, Spring 1965 in an article by Dr. Walter F. Riker, the then Chair 
of the Board of Publications Trustees, announcing the launch of Molecular Pharmacology. 
 
 

THE JOURNAL OF MOLECULAR PHARMACOLOGY 
 
 The recent explosive progress in molecular biology has created a crisis for pharmacology. 
 
 Only 12 years ago Sanger culminated his studies on insulin with publication of the first com-
plete amino acid sequence of a protein. Now the structures of a growing number of other proteins 
are yielding to similar attacks, and the details of secondary and tertiary structure are also being 
elucidated. In 1953 the Watson-Crick double-helical structure of DNA was proposed, certainly 
one the most fundamental concepts of modern biology. These two achievements led with ex-
traordinary rapidity to the emergence of a whole new field of research, now known as molecular 
biology. 
 
 The years 1961–1964 have witnessed further startling developments. Jacob and Monod ad-
vanced the messenger-RNA hypothesis, which was soon amply confirmed, thus completing the 
link between the storage of genetic information in DNA and its translation into protein structure. 
Using synthetic messenger-RNA in a cell-free system, Nirenberg discovered the main features of 
the code. Repression and derepression (induction) were given a firmer basis through elucidation 
of mechanisms controlling and modulating the transcription of the genome into messenger-RNA.  
Thereby not only enzyme induction but the phenomena of cytodifferentiation began to yield to 
the new experimental attacks.  Benzer’s resolution of gene fine-structure to the level of base-
pairs, his demonstration of “hot-spots” for mutation, and the introduction of specific chemical 
mutagens opened the way for a much deeper understanding of mutational events.  The conse-
quences of mutation for the structure and function of proteins were clarified by numerous stud-
ies, especially those initiated by Pauling and Itano with sickle-cell hemoglobin and carried to fru-
ition by Ingram, and more recently the proofs of colinearity between base sequence and amino 
acid sequence by Yanofsky and others. 
 
 At the same time the more traditional lines of biochemical inquiry, especially enzymology, 
made rapid progress.  A concrete picture began to take shape, of protein tertiary structure and its 
role in specific interactions with small molecules, as exemplified by the Kendrew-Perutz models 
of hemoglobin and myoglobin, or Koshland’s conformational analysis of enzyme active centers. 
Also noteworthy are the findings, in a number of cases, that the biology activity of a protein may 
depend upon the association of two or more polypeptide chains, and that reversible transitions 
between inactive and active forms of enzymes may be influenced by small molecules. Most re-
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cently Monod and his colleagues have formulated the concept of allosteric proteins, which prom-
ises to be useful in interpreting certain aspects of the interactions between agonist or antagonist 
drugs and their receptors. 
 
 These remarkable developments have opened the way to understanding all aspects of cellular 
function in molecular terms. They have not only shed light upon basic problems of biological 
function, they have also begun to yield deeper insights into mechanisms of drug action than 
could be attained through the methods of “classical” pharmacology. This is by no means to de-
mean investigations that lack a clear biochemical basis. On the contrary, it is only through excel-
lent research at other levels (physiological, behavioral, clinical, and so on) that the relevant pa-
rameters of drug action can be discovered, defined, and isolated.  But it has always been clear 
that no drug action can be understood completely until it is pursued to the level of molecular in-
teractions, and now such pursuits can increasingly become realistic goals of research. 
 
 Modern pharmacology thus faces an opportunity and a danger. The opportunity is to provide 
a more favorable environment within our field, in which the attitudes and experimental ap-
proaches of molecular biology and modern biochemistry may flourish, and in which these will be 
applied to elucidating mechanisms of drug action. We must ensure that the intrinsic fascination 
of pharmacology will draw into our field a fair share of the rapidly increasing numbers of stu-
dents and young investigators who are being attracted to molecular biology as a career. 
 
 The danger is nothing less than the disintegration of our discipline. The same years that have 
witnessed the emergence of molecular biology as a fresh field have seen pharmacology undergo 
further fragmentation. We have long suffered a process of centrifugal depletion whereby whole 
areas of subject matter that were traditionally in our domain have been lost.  Chemotherapy is 
only the most glaring example.  This subject should be a central theme in pharmacology, yet 
nearly every fundamental development of the past quarter-century has taken place and been pub-
lished outside of our discipline. The major contributions to elucidating the modes of action of the 
sulfonamides and of penicillin were not published in a pharmacological journal. And currently 
the mechanism of action of one antibiotic after another is now being clarified at the molecular 
level (e.g., actinomycin, puromycin, streptomycin, chloramphenicol) but none os [sic] this work 
has been conducted under the auspices of a pharmacology department or been published in the 
pharmacological literature. 
 
 What has been said of the antibiotics is also apposite to other areas that used to be (or should 
be) pharmacology. Recent advances have begun to reveal the molecular basis of hormone action, 
of chemical mutagenesis, of the action of teratogens, of chemical carcinogenesis, of numerous 
toxicologic phenomena, of the effects of radiation-sensitizing drugs (to cite only a few instanc-
es), yet most of this work is done and published entirely outside our field. 
 
 Another factor tending to weaken our field has been a tendency to view pharmacology as a 
convenient umbrella that will cover any sort of investigative activity. This breadth of scope is in 
many way appealing, but the definition of pharmacology as ‘anything a pharmacologist does’ 
leads to a fuzzy image that, in my opinion, impedes recruiting. Pharmacology is the study of 
drug action. This has broad enough implications. For those of us who are biochemically oriented, 
there is, I believe, an obligation to study the molecular basis of drug effects. Departments of 
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pharmacology should not be merely places where biochemists (and others) pursue their own in-
terests, while mechanisms of drug action are investigated elsewhere. 
 
 This is not the place to present a detailed program of remedial action. Much could be done in 
our Society and at its scientific sessions, and in our graduate recruiting and training programs. I 
hope that bringing this problem into the open will evoke discussion among our officers and 
members that could lead to steps which will strengthen the position of pharmacology and of our 
Society. 
 
 There is one thing, however, that can and should be done now. I propose the immediate es-
tablishment of a new journal, of very high standards, devoted exclusively to molecular pharma-
cology. I have in mind a publication not unlike the Journal of Molecular Biology, but devoted to 
theoretical and experimental papers which represent significant contributions to our understand-
ing of drug action at the molecular level. 
 
 I am willing to set the wheels in motion for initiating this journal, and I am also willing to 
undertake its editorship and to recruit and editorial board. I think it would be best if such a jour-
nal were operated by our Society, so I invite the Council and the Board of Publications Trustees 
to accept its sponsorship. 


