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Oncogenes in solid tumours 
One of the most obvious quibbles about the recently isolated 

clutch of human oncogenes should be quenched by the paper on 
page 539 of this week's issue. Since most of the oncogenes, 
including the first to be sequenced (see Nature 11 November, 
pp.143 and 149), have been derived from tumour cell lines cul
tured over many generations, the question has naturally been 
raised whether the supposed oncogenes might be an artefact of 
cell culture. But data now reported from the Laboratory of 
Cellular and Molecular Biology of the National Cancer Institute 
show that oncogenes can be found in cells taken from a variety of 
solid tumours surgically removed from human patients some time 
ago and since kept in a deep freeze. The point is important because 
it reinforces confidence in the pathological relevance of the 
discovery reported last month that cells cultured from a human 
bladder carcinoma contain an oncogene whose structure 
(described by R.A. Weinberg's group at the Massachusetts 
Institute of Technology and by Mariano Barbacid's group at the 
National Cancer Institute) differs from that of a normal human 
gene by a single substitution of one nucleotide by another. What 
now also emerges is good (if circumstantial) evidence for at least a 
second human oncogene. And oncogenes of some kind have 
turned up in several different types of human carcinoma - the 
lung (one), the pancreas (one), the colon (two) and an infantile 
sarcoma known as embryonal rhabdosarcoma. 

The human oncogenes whose existence has been demonstrated 
in these solid tumours (and in a number of cell lines derived from a 
variety of other tumours) are, however, not the same as that 
reported last month by the Weinberg and Barbacid groups. They 
showed by sequencing nucleotide bases of an oncogene in a 
human bladder carcinoma that the oncogene differs from a 
naturally occurring normal gene only in a single base substitution, 
the effect of which is to substitute the amino acid valine for 
glycine in the twelfth position along the length of a protein 
molecule called p21. (The nondescript name is a sign of how little 
is known of the normal function of this material: "p" stands for 
"protein", "21" for the molecular weight, approximately 
21 ,000). On this occasion, the nucleotide sequences of the 
oncogenes have not been determined directly, but have instead 
been inferred from the readiness with which cloned stretches of 
the DNA concerned will combine with the oncogenes of a variety 
of retroviruses. 

The striking result is that most of the human oncogenes now 
found are related to the oncogenes carried by the retrovirus 
known as the Kirsten murine sarcoma virus. Indeed, in the 
malignant human cells, whether from tumours or by cell-culture, 
the version of the p21 protein produced is often antigenically 
similar to that produced in mouse cells transformed (or made 
malignant) by the Kirsten virus. From the known structure of the 
virus genes, the consequences for p21 should consist of another 
substitution for the glycine at position twelve. Nobody will be 
surprised if, in the human cells as in the virus, the glycine is this 
time replaced by serine, not valine. And given that the retrovirus 
known as the Harvey murine sarcoma virus is known to produce 
an altered p21 protein in which the same critical glycine is replaced 
by arginine, it will no doubt be only a matter of time before some 
human cancer associated with that mutation turns up. It is also, 
however, clear that mutations of the p21 gene are not a sufficient 
explanation of the malignant condition. 

One of the intriguing features of this week's report by 
Barbacid 's group is that cells from the two fresh colon carcinomas 
tested have oncogenes differing both from each other and from 
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the Kirsten version of the p21 gene (which, nevertheless, turns up 
in a cell line derived from another colon carcinoma). It will be 
fascinating to see what are the nucleotide sequences in these 
genes, as it will be to know why the gene product of the single case 
of pancreatic carcinoma studied appears to have a molecular 
weight of 27,000, not 21,000. Meanwhile, Barbacid and his 
colleagues have taken advantage of the availability of normal as 
well as cancerous tissue from the patient with the pancreatic 
carcinoma to demonstrate that DNA from the normal tissues will 
not convert mouse cells of the NIH line known as 3T3 from their 
usual (nearly malignant) condition into cells that arc frankly 
malignant. That has an obvious bearing on the question still to be 
settled of whether human oncogenes of the two types now charac
terized occur in apparently non-malignant cells, which in turn 
bears on the question whether in real cells (as distinct from those 
of the 3T3 cell line) the presence of an oncogene is a sufficient 
cause of cancer. 

Already, however, it is clear that the two human oncogenes 
now defined are only a small part of this unfolding story. Thus the 
oncogenes known to be involved in tumours of the white blood 
cells, Jeukaemias, lymphomas and the like, but mostly in other 
than human animals, are quite different. Two important papers 
on that subject appeared last month in Proc. natn. Acad. Sci. 
U.S.A. (79, 6971 and 6999; 1982), even if their relationship with 
oncogenes is apparent only in the light of more recent 
information. Both papers are concerned with plasmacytomas, 
tumours of B lymphocytes secreting immunoglobulins. In the 
mouse, it is commonly observed that the end of a chromosome 15 
has moved, in malignant lymphocytes, to the region of 
chromosome 12 where the gene for the heavy chain of 
immunoglobulin is located. Alternatively, a piece of chromosome 
15 may finish up on chromosome 6, where the K -chain genes are 
based. Jerry Adams and his colleagues in the Walter and Eliza 
Hall Institute of Medical Research have now cloned from a 
plasmacytoma a transcriptionally active segment of chromosome 
12 which appears to have been derived from elsewhere, 
conceivably chromosome 15. And Kathryn Calame (from the 
University of California School of Medicine at Los Angeles) and 
her colleagues have identified in two plasmacytomas secreting 
immunoglobulin A the physical conjunction of a segment of 
chromosome 15 with part of the gene for the immunoglobulin A 
constant region gene of chromosomes 12 (to be precise, it is joined 
to that one of the two chromosomes 12 which is not actively 
involved in immunoglobulin A production). 

From results reported from a recent meeting (sec Nature 2 
December, p.403), it now seems that these two groups - and 
Marcu eta/. before them (Proc. natn. A cad. Sci. U.S.A. 79, 6622; 
1982)- have been observing the translocation of the oncogene 
known as c-myc from chromosome 15 to an active region of 
chromosome 12 or, alternatively, the transfer of this active region 
to the site of c-myc on chromosome 15. Either way the proposal is 
that the c-myc gene thereby becomes expressed and that this is 
associated with the oncogenetic process. 

As a service to readers, the staff of Nature will attempt at 
intervals in the weeks ahead to draw attention to papers appearing 
elsewhere which are judged to be important contributions to the 
quickly developing oncogene story. The assistance of readers and 
of the authors of papers published would be 
appreciated. Communications (by letter or telephone) should be 
addressed to Dr Peter Newmark in the London office. 
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