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Abstract
This synthesis article deconstructs the incorrect interpretations of the Central Dogma of Molecular Biology in popular 
accounts of Selfish Gene Theory in evolutionary biology and in genomics. “Selfish” in the theory is invalid whether inter-
preted literally or metaphorically. This deep misinterpretation of twentieth century biology, emphasising the primacy of 
genes in functionality, has encouraged the search for the genetic origins of major multi-factorial diseases, even in the face of 
continuing failure of genomics to provide the route to prediction or cures for those common fatal diseases. Reliance on The 
Human Genome Project for such cures has led medical science into an expensive impasse. It is time to bury the scientific 
dogmas of the twentieth century. There is no place in science for dogmas of any kind. What we need are functional therapies 
through understanding the functional networks that control genes and their evolution. We present a new diagrammatic way 
of representing the causal interactions between functional physiological networks and the chemical processes represented 
by the Central Dogma. It then becomes evident that there are many ways in which the activity and nucleotide composition 
of DNA can be varied.

Keywords  Central Dogma · Selfish Gene Theory · Gene association scores · Polygenic scores · Genome-wide association 
studies

Introduction

There is a growing realisation that, 25 years on from the 
first sequencing of the human genome, the early promises 
of many cures for all common diseases, including nervous 
diseases, cancers and cardiovascular diseases, emerging 
from genomics has not been fulfilled. Yet, when the Human 
Genome Project was launched during the 1990s, a nerv-
ous system disease, schizophrenia, was chosen as one of 

the major justifications for the project (Collins, 1999; Tor-
rey, 2024). Cancers and cardiovascular disease were also 
expected to yield to genetic cures (Collins, 1999).

The reason was that some of these diseases have many of 
the usual signs of being an inherited disease since they can 
run strongly in families, and many genes have been identi-
fied as having association scores with them. We now know 
that the main reason for these associations is shared envi-
ronmental conditions (Torrey, 2024), including epigenetic 
inheritance influencing reactions to trauma (Mulligan et al., 
2025), rather than genetic inheritance. The physiological 
reasons why environmental conditions can be so influential 
are now also well documented as forms of epigenetic inherit-
ance (Allis et al., 2015; Anastasiadi et al., 2021; Tollefsbol, 
2014). The evolutionary importance of epigenetic inherit-
ance is that Physiological Selection as an evolutionary pro-
cess, using epigenetic inheritance, can provide a plausible 
and testable explanation in evolutionary biology for branch-
ing speciation (Noble & Phillips, 2024).

Quite simply, “Genes are not the Blueprint for Life” (Ball, 
2024; Noble, 2024; Noble & Noble, 2023). It is therefore 
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important to understand what genes, as DNA sequences, 
forming templates for proteins, can and cannot do in under-
standing nervous diseases. As Pascual and Noble (2025) 
recently concluded in relation to nervous diseases:

“Gene-centrism has had influence way beyond biology 
or clinical medicine. The peak influence in the medical 
sciences was the representation of the genome as the 
“book of life”………..Instead through genome-wide 
sequencing we have encountered a failure of gene-
centrism. Most association levels are small, so much 
so that we can be sure that such methods do not reveal 
causation. In reality, the regulatory networks simply 
buffer organisms from most genetic changes.” (p. 72)

The detailed reasons why association scores cannot reveal 
causation were first outlined in Noble (2008, p. 3007), where 
the problem is referred to as the ‘genetic differential effect 
problem’. The relevant quotation is.

“….differences [i.e. association scores] cannot reveal 
the totality of functions that a gene may be involved in, 
since they cannot reveal all the effects that are common 
to the wild and mutated types. We may be looking at 
the tip of an iceberg. And we may be looking at the 
wrong tip since we may be identifying a gene through 
the pathological effects of just one of its mutations 
rather than by what it does for which it must have been 
selected. This must be true of so-called oncogenes, 
since causing cancer his unlikely to be function for 
which the genes were selected……Identifying genes 
by differences in phenotype correlated with those in 
genotype is therefore hazardous. Many, probably most, 
genetic modifications are buffered.”

That article also outlined the ‘problems with the central 
dogma’ (p. 3008), which are further explained in Noble and 
Noble (2017, 2018).

Origins of the Problem

Our recent book, Understanding Living Systems (Noble & 
Noble, 2023), identifies the main sources of the problem 
as, first, the formulation of the Central Dogma of Molecu-
lar Biology (Crick, 1958, 1970) and second, the mistaken 
popularization of that dogma in the publication of The Self-
ish Gene (Dawkins, 1976, 2016) and its later editions. The 
Central Dogma then became widely interpreted to mean that, 
through enabling all proteins to be made, the development of 
an organism would be fully predictable from knowledge of 
the genome; it could even be used to recreate a clone of the 
same organism. As Dawkins proclaimed in a recent video 
discussion:

“Suppose somebody put Denis's genome in a Petri 
Dish. And keep it going for 10,000 years. Well, it 
wouldn't keep going. It would decay, as you rightly 
say. However, the information, it could be preserved 
on paper. You could actually write it down in a book, 
you could carve the ATC and G codons in granite and 
keep it for 10,000 years. And then in 10,000 years, 
type it into a sequencing machine, which we already 
have, and it would recreate an identical twin of Denis 
Noble.”1

The Selfish Gene also characterises the organism as a 
mere vehicle for its genes. In its more dogmatic form, the 
organism is represented as powerless to influence what is 
inherited from its life experiences by its progeny.

But, instead of these misinterpretations of the Central 
Dogma, and the promises of leaders of the Human Genome 
Project, what we have found is that, with the exception of the 
rare monogenetic diseases such as cystic fibrosis, affecting 
around 5% of the population, such prediction is unreliable 
for cancers and cardiovascular diseases (Hingorani et al., 
2023), as well as nervous diseases (Torrey, 2024). The pre-
dictions don’t even satisfy the criteria for the statistical con-
fidence levels for FDA approval of a new drug.

Moreover, for multifactorial common diseases, no cures 
have yet developed using gene therapy (Baverstock, 2024). 
Yet, the world has already spent billions on genomics 
research over the last 25 years. In the case of mental dis-
orders, in the United States alone, the National Institute for 
Mental Health (NIMH) has spent $8billion. But, as Torrey 
(2024) says, “Not a single gene has been found that can be 
causally linked to schizophrenia and the research has pro-
duced no improvements in treatment.”

As we show in Understanding Living Systems gene-
centric biology depends on a deep misinterpretation of the 
Central Dogma of Molecular Biology, since the one-way 
chemical process of constructing proteins from knowledge 
of gene sequence data cannot prevent organisms controlling 
gene expressions. Nor can it prevent the immune system 
from responding to new viruses or bacteria, modifying the 
organism’s genes by Natural Genetic Engineering of the 
genome as a read–write database for the organism (Shap-
iro, 2011, 2022). This mistake also led Julian Huxley in his 
second edition of The Modern Synthesis (Huxley 1963) to 
“dethrone proteins in favour of DNA” resulting in the hard-
ening of the Modern Synthesis. These misunderstandings 
persist to the present day, as the summary of key assump-
tions in standard evolutionary biology show (Futuyma & 
Kirkpatrick, 2018, p 18).

1  Transcript of discussion between Noble and Dawkins, 2022, https://​
www.​denis​noble.​com/​wp-​conte​nt/​uploa​ds/​2023/​02/​Trans​cript​Refer​
ences.​pdf at 13:01 min).

https://www.denisnoble.com/wp-content/uploads/2023/02/TranscriptReferences.pdf
https://www.denisnoble.com/wp-content/uploads/2023/02/TranscriptReferences.pdf
https://www.denisnoble.com/wp-content/uploads/2023/02/TranscriptReferences.pdf
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So, why have medical science and evolutionary biology 
been so seriously misled for so long by gene-centric biol-
ogy? We identify that misleading with the publication of 
The Selfish Gene by Richard Dawkins in 1976 and its sub-
sequent republished editions over nearly 50 years with no 
changes in the original text, despite the many changes that 
have occurred in genetics, as Dawkins admits (see Dawk-
ins, 2016, p 145). That book was written as a superficially 
convincing and widely-popular argument for gene-centric 
interpretations of modern biology, based on Dawkins’ mis-
interpretations of the Central Dogma of Molecular Biology 
(see chapters 1 and 2 of Understanding Living Systems). To 
unravel these misinterpretations, we begin by asking how 
Dawkins thinks that a gene should be defined.

The Problem: Varying Definitions of a Gene

The theory of The Selfish Gene is based on a one-way pro-
cess of the development of an organism from its DNA. Evo-
lution is represented as a single process of Natural Selection, 
targeted on genes as DNA sequences. Through this process 
genes are represented as ensuring their own ‘selfish’ repro-
duction, for which the organism is a mere vehicle to carry 
their ‘selfish’ genes to the next generation.

The problem begins when we ask the question: what, 
in Selfish Gene Theory, really is a gene? Richard Dawkins 
seeks to clarify that question in the Epilogue to the 40th 
anniversary edition of The Selfish Gene:

“….. ‘gene’ in this book is used in a special sense, 
tailored to evolution rather than embryology. My defi-
nition is that of George C. Williams: ……..’A gene is 
defined as any portion of chromosomal material that 
potentially lasts for enough generations to serve as a 
unit of natural selection.’” (Dawkins, 2016, p. 345)

The first point to note about this definition is that such a 
gene is not the unit of inheritance discovered by Mendel in 
the nineteenth century, nor the definition of ‘gene’ (gen in 
German) first used by Johanssen (1909). ‘Gene’ in Mendel’s 
and Johanssen’s sense is an inherited trait. But a trait is the 
phenotype, not a ‘portion of chromosomal material’ sup-
posed to be the cause of the phenotype.

Yet, when pressed, Dawkins reverts to something remark-
ably similar to the 1909 definition. In 2009, faced with a 
challenge in a debate with Lynn Margulis, who cited trans-
generational membraneous inheritance in modified parame-
cium, he responded:

“I would embrace that gladly as a new “honorary” 
gene. That’s fine.”

Significantly, the packed audience groaned.2
As we commented in Understanding Living Systems:

“So, in that sense, Dawkins’ trick is that a gene is any-
thing and everything that is inherited. Yet, the thesis of 
The Selfish Gene requires genes to be discrete entities 
whose frequencies can be measured.” (Noble & Noble, 
2023, p.2)

Moreover, this definition would even allow any epigenetic 
marks on the chromosomal material, as found in the brains 
of schizophrenia patients (Wockner et al., 2014), to become 
‘honorary genes’. Those marks on both the DNA threads 
and on the chromatin proteins are just as much part of the 
“chromosome material”. On the definition he adopts from 
Williams, this is necessarily true, so the great majority of 
epigenetic marks could then also count as ‘honorary genes’. 
But epigenetic marks, like epigenetic processes in general, 
are sensitive to the environment inducing acquired character-
istics. This must, surely, be excluded in Selfish Gene Theory 
since one of the primary aims of the theory, as an expression 
of neo-Darwinism, is precisely to exclude the inheritance 
of acquired characteristics. That was Weismann’s deliberate 
intent in postulating the existence of his barrier sealing off 
the future eggs and sperm from any environmental or soma 
influences. At the least, on the Neo-Darwinist interpreta-
tion these influences should not be transmitted to the ger-
mline. Yet the overwhelming evidence is that they are (Phil-
lips & Noble, 2023; Fitz-James & Cavalli, 2022). And we 
now know examples of the molecular biological processes 
by which such transmission is facilitated (Herridge et al., 
2024). Boundaries are often active physiological processes 
(Noble et al., 2019).

We conclude that there is a deep confusion in the way 
Dawkins plays with the concept of a gene. As he writes:

‘’'gene’ in this book is used in a special sense, tailored 
to evolution rather than embryology’” (Dawkins, 2016, 
p 345)

If epigenetic effects can also be included, then ‘gene’ is 
indeed being used in a ‘special sense’; so special that the 
theory becomes a tautology, no longer open to empirical 
investigation. That is why, as Dawkins confidently pro-
claims, the text of The Selfish Gene has remained unchanged 
for at least 40 years:

“So many exciting things are fast happening in the 
world of genomics, it would seem almost inevitable—
even tantalising—that a book with the word ‘gene’ in 

2  https://​www.​denis​noble.​com/​wp-​conte​nt/​uploa​ds/​2019/​11/​HOM-
AGE_​COMME​NTARY_​Music-​of-​Life-1.​pdf. page 24.

https://www.denisnoble.com/wp-content/uploads/2019/11/HOMAGE_COMMENTARY_Music-of-Life-1.pdf
https://www.denisnoble.com/wp-content/uploads/2019/11/HOMAGE_COMMENTARY_Music-of-Life-1.pdf
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the title would, forty years on, need drastic revision if 
not outright discarding.” (Dawkins, 2016, p. 345)

Indeed so. Anyone else might be suspicious that he 
must have hit on a tautological theory, since genetics and 
its molecular biological basis have transformed out of all 
recognition in those 40 years. So much so that much in 
molecular biology that seemed secure in the 1950s has been 
undermined as support for gene-centric biology (Noble, 
2021; Noble & Noble, 2021). As we will see, the inability 
to be susceptible to experimental falsification is also evident 
from an analysis of the ‘selfish’ metaphor, as shown later in 
this article.

How do Epigenetic Effects Influence 
the Chromosomes and Inheritance?

To understand this question we need to complete the dia-
gram on which Crick based his formulation of the Central 
Dogma. Figure 1 does this.

The original Crick diagram forms the bottom row, 
including his original 1958 formulation (DNA — > RNA 

— > Protein), and the 1970 additions (reverse transcription 
RNA — > DNA) and the self-replication of DNA and RNA.

Our diagram then includes five major additions:

1.	 Two downward dotted arrows from the functional 
networks to RNA and DNA. These are formed by the 
pathways via the tubulins and their molecular motors 
by which messages from surface cellular processes can 
be transmitted to targeted parts of the nucleus (Kar 
et al., 2016; Ma et al., 2014; Noble, 2023), and which 
are already identified as controlling gene expression. 
Interaction between transcription factors and the chro-
mosomal material is not random (Suter, 2020). The 
nucleosome fibre topology guides transcription factor 
binding (O’Dwyer et al, 2024). The same targeted path-
ways can be speculated as functioning to enable targeted 
gene-editing (Noble, 2023). All of these interactions are 
both ways, up and down, as system properties. Causality 
cannot be attributed to just one level of organisation.

2.	 A downward (hatched) arrow from the functional 
networks to proteins. This represents the fact that the 
networks control the specific folding and function of 
proteins. Protein folding is not entirely specified by the 

Fig. 1   Completion of the origi-
nal ‘Central Dogma’ diagram by 
including the causal influences 
of the environment exerting 
effects through the functional 
physiological networks (From 
Figure 2.3 in (Noble & Noble, 
2023, p. 26), as annotated in 
Noble (2023, Figure 3). Note 
also the replacement of solid 
arrows with dotted arrows for 
the self-replication of nucleo-
tides. Self-replication outside a 
living cell achieves an error rate 
approaching 1 in around 4–10 K 
nucleotides. By contrast, the liv-
ing cell orchestrates molecular 
proofreading processes that can 
achieve 1 in 10 billion
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amino acid sequence. For example, the protein aconitase 
can switch from metabolising sugar to promoting iron 
intake into red blood cells (Frishman & Hentze, 1996). 
This lability depends on whether the protein sits in a 
lipid membrane to be constrained by its influence on its 
folding or function, or whether it sits as part of meta-
bolic networks within the aqueous cell fluids. Around 
70% of protein domains are disordered, and dependent in 
this way on cellular context for their functionality (Ball, 
2024). Furthermore, comparison of genes for proteins 
from different species shows that some have evolved by 
accretion of existing functional domains (Noble, 2023, 
Fig. 2; Human Genome Sequencing Consortium, 2001, 
figure 42). Many proteins that have evolved in this way 
will have multiple functions, as also emphasised by 
Philip Ball (2024, chapter 4).

3.	 Two downward arrows from the environment, one rep-
resenting direct radiation-induced changes in DNA, the 
other representing epigenetic changes via the functional 
networks.

4.	 Upward arrows representing the fact that RNAs and 
proteins form important elements in the functional net-
works, and that the activity of organisms contributes to 
changes in the environment (see Fig. 2 below).

5.	 We have represented the self-replication of DNA and 
RNA with dotted arrows to show that they are only very 
partial self-replicators. Strictly speaking, there should be 
further downward arrows from the functional networks 
to these arrows since the fidelity of replication is finally 
dependent on cut and paste enzymes controlled by those 
networks. They enable the living cell to orchestrate the 
faithful replication of DNA. DNA on its own cannot 
achieve that accuracy. It depends on the cell orches-
trating the molecular proof-reading processes that can 
achieve and error rate of only 1 in 10 billion.

All these additional causal actions represented in this 
diagram are fully documented. It is no longer possible to 
consider Crick’s original diagrams of the ‘Central Dogma’ 
in isolation from the living system itself. This is also obvi-
ous from the further fact that accurate replication of DNA 
is ensured by active processes in the living cell. Long 
sequences of DNA cannot be self-replicators. Therefore, 
the curved self-replication arrows for DNA and RNA are 
seriously inadequate for nucleotide sequences longer than 
a few tens of thousands of bases. Only small viral genomes 
can be expected to replicate “like a crystal” (Crick, 1970; 
Schrodinger, 1944). That is why we have replaced Crick’s 

Fig. 2   represents the inter-
actions between organisms 
and their environment, with 
particular emphasis on the envi-
ronmental impact of the social 
interactions (From Figure 4-3 in 
Understanding Living Systems)
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solid arrows with dotted arrows to represent the fact that 
self-replication of nucleotides is only partial, and is far from 
accurate enough for cell division to pass on a faithful copies 
of the genome.

Crick’s important chemical fact (DNA — > RNA 
— > proteins) is therefore no longer a ‘central dogma’ since 
it cannot exclude the processes of gene regulation and gene 
editing by the organism in response to environmental con-
ditions. So the so-called ‘dogma’ then becomes simply the 
lowest molecular part of the functional openness of living 
organisms (see also Fig. 3 below). This is the very opposite 
of Crick’s intentions when he first formulated the ‘dogma’ 
in 1958, and its revision in 1970. Anyway, there should be 
no dogmas in science. They are the very antithesis of what 
science is about, and what it can do. Science progresses by 
being open to new interpretations in the light of new evi-
dence. Dogma restricts science in the search for new ideas.

How the Environment, Including Social 
Environment, Influences Organisms, 
and Vice‑Versa

A major feature of our recent book, Understanding Living 
Systems, is that it derives much of its philosophical outlook 
from regarding organisms as definitively purposive. The fact 
that the tendency for schizophrenia to run in families derives 
from environmental factors rather than simple genetic cau-
sation is highly relevant to that outlook. So also is search 
for ways to alleviate or remove the problem, since it is then 

clearly important for therapy to consider purposive social 
interactions between people. What Charles Darwin called 
Sexual Selection, and which we include in what we call 
Social Selection, is a major part of what forms the environ-
ment of social beings like humans, and many other organ-
isms. We, like other organisms, are niche creators and a fun-
damental part of our niche is our interaction with others and 
is psychosocial. This psychical space is full of uncertainty. 
It cannot therefore be genetically determined.

How, though, to represent this form of causation? Social 
interactions are not just another level of organisation since 
social causation inevitably introduces the criterion of mean-
ing. An immaterial cause of this kind cannot be represented 
as just another level of physical causation. Instead, we repre-
sent it as a series of concentric circles: family, social groups, 
interspecies interactions, ecosystems and nature as a whole. 
Looked at from this perspective, surprisingly little of the 
environment is physical. Much is attributable to the pur-
posive actions of other organisms as agents. Such forms of 
causation, where organisms conform to the social values of 
their group, have a form of priority within the principle of 
Biological Relativity (Noble & Ellis, 2022; Noble & Noble, 
2020).

The Neo-darwinist Modern Synthesis view of evolu-
tion simply ignores these forms of causation. As Futuyma 
and Kirkpatrick say in their book, Evolution (Futuyma & 
Kirkpatrick, 2018, p. 20), “The concept of purpose plays no 
part in scientific explanation.” This is unfortunate because, 
although it is uncertain, it is a major ingredient of life and a 
primary determinant of our behaviour. By contrast, Charles 

Fig. 3   The multiple levels of 
organisation in organisms (From 
Figure 8-2 of Understanding 
Living Systems). Note that 
the top levels would be better 
represented as in Fig. 2, but it is 
difficult to see how to represent 
such features in a 2 dimensional 
diagram
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Darwin in 1871 (Darwin, 1871, p. 245) introduced the con-
cept of Sexual Selection as intentional conscious choice in 
organisms. We completely agree. From a medical science 
perspective, as the Schizophrenia story tells us, it is impos-
sible for a complete approach to nervous diseases to ignore 
purpose and agency. How else could therapists manage their 
treatments? Those therapies are not called psychotherapy 
for no reason!

The Openness of Organisms

Figures 1 and 2 clearly demonstrate that organisms, includ-
ing their genes, are open systems, interacting with and on 
their environment. Intentionality requires an organism to be 
an open system. It is incorrect to isolate genes as “sealed 
off from the outside world” (Dawkins, 1976, p. 21), since 
the ‘Central Dogma’ should not be interpreted to mean that 
organisms cannot edit their genomes. They clearly do so, 
as the immune system demonstrates every time it makes 
new immunoglobulins (Odegard & Schatz, 2006), and as 
must be the case generally since mutation rates have long 
been known to be sensitive to stress conditions (McClintock, 
1984; Shapiro, 2011, 2022).

Figure 3 expresses this openness in terms of a triangular 
arrangement of the levels of organisation in living systems. 
This diagram reverses the normal way in which twentieth 
century biology interpreted the levels. DNA, at the bottom 
of the triangle is the most constrained and least ‘free’ level. 
That must be so since it is just a chemical, and must do what 
the chemical energy levels of interactions dictate. To serve 
the functional purposes of the organism itself they must be 
constrained by organisation at the higher levels. At the top, 
we represent the sociotype as the most open and ‘free’ level. 
That must be true. It is the level least constrained by the laws 
of chemistry. Going down the triangle we encounter increas-
ing constraint since each level of organisation constrains the 
level below it. Going up the triangle represents increasing 
openness, as more and more conditional processes are rep-
resented in the patterns of organisation progressively super-
imposed during evolution of, and at, all levels (see Fig. 4).

What Does ‘Selfish’ Mean Metaphorically?

Interpreting the word ‘selfish’ in Selfish Gene Theory liter-
ally is therefore clearly a mistake. Chemicals are not free to 
choose what they do. Furthermore, such freedom is a neces-
sary capacity for choosing to be selfish as opposed to being 
cooperative. Chemicals can be neither. Yet, in 1982, react-
ing to criticism from a philosopher (Midgley, 1979) writing 
in passing “this metaphor, the selfish gene….”, Dawkins 
replied:

“That was no metaphor. I believe it is the literal truth, 
provided certain key words are defined in the particu-
lar way favoured by biologists.” (Dawkins, 1981)

This is strange for two reasons. Surely no scientist famil-
iar with the rules of chemistry can be serious about say-
ing that a chemical is literally selfish. But, look carefully 
at Dawkins’ qualification “provided certain key words are 
defined in the particular way favoured by biologists”. A met-
aphor is precisely using one word, defined in a particular 
new way, to redefine the meaning. What Dawkins may not 
have realised is that his qualification is precisely the defini-
tion of what the word metaphor means: changing the use of 
a word from its common meaning. But:

“A metaphor does not cease to be a metaphor simply 
because one defines a word to mean something other 
than its normal meaning. Indeed, it is the function of 
metaphor to do precisely this” (Noble, 2011, p. 1009).

We conclude that there is no way in which ‘selfish’ can 
be literal in Selfish Gene Theory.

How then does it fare as a metaphor? One of the most 
colourful metaphorical passages in The Selfish Gene is this 
paragraph:

“Now they swarm in huge colonies, safe inside gigan-
tic lumbering robots, sealed off from the outside world, 

Fig. 4   Functional interactions between social existence and conscious 
organisms with agency. Agents with conscious perception interaction 
across functional boundaries with their social existence, which in turn 
facilitates interaction through trans-generational cultural inheritance, 
allowing the creation of cultural ideas, viewpoints, opinions, attitudes 
and actions. The double-headed arrows indicate that there is no privi-
leged circle of interaction (From Figure 6-2 in Understanding Living 
Systems)
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communicating with it by tortuous indirect routes, 
manipulating it by remote control. They are in you 
and me; they created us body and mind; and their 
preservation is the ultimate rationale for our exist-
ence.” (Dawkins, 1976, p. 21)

This paragraph contains almost the entirety of the Self-
ish Gene thesis and is a tribute to the brilliance of Dawkins’ 
writing. Every phrase is metaphorical, except for the bold-
face sentence “They are in you and me” which is clearly 
literal. The metaphors correspond to 1. The organism is a 
mechanical robot, 2. genes are isolated from the environment 
and the organism, 3. they manipulate that organism, 4. creat-
ing us ‘body and mind’; 5. they, not we, are why we exist.

Since all these key phrases are metaphorical The Music of 
Life (Noble, 2006, chap 1) proposed a metaphorical experi-
ment to test whether the ideas are susceptible to any empiri-
cal verification: change each metaphorical phrase to mean 
its opposite. We then have:

“Now they are trapped in huge colonies, locked inside 
highly intelligent beings, moulded by the outside 
world, communicating with it by complex processes, 
through which, blindly, as if by magic, function 
emerges. They are in you and me; we are the system 
that allows their code to be read; and their preserva-
tion is totally dependent on the joy we experience in 
reproducing ourselves. We are the ultimate rationale 
for their existence.” (Noble, 2006, p. 12).

Once again, the only literal phrase is the same sentence 
in bold face. All the rest are metaphorical opposites of the 
phrases in the original text. The challenge is to think of any 
biological experiment that could distinguish between the two 
metaphorical paragraphs. After nearly 2 decades from pub-
lication of The Music of Life in 2006 no-one has proposed 
such an experiment. There isn’t one because there is no 
empirical difference between the two opposing metaphori-
cal statements. Dawkins implicitly admits this fact when he 
writes that he could have chosen “The Cooperative Gene” 

as his title for The Selfish Gene and that this title would also 
have been “true to its content”. (Dawkins, 2016, p. 195) 
Selfish Gene Theory, whether interpreted literally or meta-
phorically is not a scientific theory (Noble, 2011). It is not 
testable. It is a deep philosophical muddle, presenting itself 
in the clothes of a valid scientific theory.

Selfishness can only be understood at the level of rea-
son and situational logic, and its literal meaning involves 
the freedom to choose, As we have shown, reason and situ-
ational logic, including emotional intelligence, influence 
material functionality. By ignoring purpose, it removes such 
reasoning as causal. In Understanding Living Systems we 
use the example of ‘Jack and Jill going up the hill to fetch a 
pail of water’. We can only understand their behaviour from 
their purpose, yet we cannot always, if ever, be certain of it. 
This openness and uncertainty can itself be causal in creat-
ing emotions, anxieties. It also carries an ethical burden; 
the responsibility for the consequences of our decisions and 
actions. These are only understood at the level of reason. 
Pejorative judgements, such as selfishness, assumes the abil-
ity to choose, but also the understanding that we are free to 
choose. Being selfish is often used pejoratively. We worry 
about what others think of us; Our psychosocial being is a 
powerful causal constraint on our physical wellbeing. Men-
tal illness can then be a consequence.

Analysis of the Literal and Metaphorical 
Uses of “Selfish Genes”

Table 1 summarises the status of literal and metaphorical 
uses of the phrase “selfish genes”. For all molecules and 
molecular systems that do not have agency, the literal use 
is clearly meaningless. Literal selfishness or its opposite, 
altruism, can only be meaningfully and literally attributed 
to systems capable of choice. In practice that means whole 
organisms, or perhaps AI systems that might be developed 
to have agency.

Table 1   Analysis of Literal and Metaphorical Uses of “Selfish Genes”

What is a gene? Literally selfish? Metaphorically selfish? Metaphor empirically verifiable?

DNA No—attribution to chemicals meaningless Yes No—no difference between opposing 
metaphors

Chromosomal material No—attribution to chemicals meaningless Yes No—no difference between opposing 
metaphors

Any ‘honorary gene’ No—attribution to chemicals meaningless Yes No—no difference between opposing 
metaphors

All epigenetic inheritance No—attribution to chemicals meaningless Yes No—no difference between opposing 
metaphors

All traits Yes—if this amounts to the whole organism Yes—but not useful No—since cause and effect are the same 
thing, the whole organism
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For each possible definition of “gene” we have asked 
whether an empirical test could distinguish between oppos-
ing metaphorical statements, as in the example above from 
The Music of Life. Very similar opposing metaphors could 
be developed for all definitions of “gene” so those tests 
would also fail.

The only way for a literal interpretation of “selfish” to 
work would be to define “gene” to be the whole organism. 
That, of course, would necessarily be self-defeating for a 
gene-centric theory of living organisms.

Conclusions

This article has already summarised the philosophical dif-
ficulties with Selfish Gene Theory. It is not an empirically 
testable scientific theory. Its metaphorical components 
amount to tautologies, while its reliance on accurate self-
replication of DNA is simply incorrect.

Ultimately, though, theories are also judged by the practi-
cal outcome of following and using them. By that criterion 
also, gene-centric biology has been a failure. We conclude 
with quotations from the four of the most important assess-
ments using that criterion.

“Polygenic risk scores performed poorly in population 
screening, individual risk prediction, and population 
risk stratification. Strong claims about the effect of 
polygenic risk scores on healthcare seem to be dis-
proportionate to their performance.” (Hingorani et al., 
2023, p. 1)

The conclusion of this important study is compatible with 
the fact that most association scores between genes and com-
mon diseases are very small.

“the Human Genome Project may ultimately justify its 
$2.7 billion cost outside the realm of medicine. It has 
already contributed significantly to our understanding 
of human evolution.” (Torrey, 2024)

As this article implies, genomics is best viewed as con-
tributing to fundamental science, rather than as a quick way 
to solve clinical problems.

“Most association levels are small, so much so that we 
can be sure that such methods do not reveal causation. 
In reality, the regulatory networks simply buffer organ-
isms from most genetic changes.” (Pascual & Noble, 
2025).

Philip Ball (2024) refers to what is needed as the ‘New 
Biology’ and concludes:

“…we may start to see the benefits of new ways of 
thinking that acknowledge the autonomies of life’s 

hierarchical organisation, the absence of any privileged 
level of significance, and the organic uniqueness of its 
modes of operation—in what we can cure, what we can 
make, and what we can understand. (p 451)

These conclusions are clear. Gene-centric biology may 
still contribute to treatments of the 5% of the population 
suffering from mono-genetic disorders, and the contribution 
of genomics to fundamental biology is important, particu-
larly for reconstructing the evolutionary trees of life, but the 
promises of cures for common diseases affecting the great 
majority of people have simply not materialised. Popular 
gene-centric interpretations of evolution have encouraged 
this misunderstanding, which is why less dogmatic interpre-
tations of evolutionary biology are now necessary. Thera-
peutic approaches need now to be focussed on functional 
understanding of physiological networks that control the 
ways in which organisms use their DNA templates. Without 
understanding that control, genomics alone cannot deliver 
its promises.

Acknowledgements  We acknowledge many helpful comments on the 
article from Reine Bourret, and thank members of the THIRDWAY-
OFEVOLUTION for their inspiration.

Author Contributions  Denis Noble and Raymond Noble wrote the 
manuscript and prepared the figures and table.

Funding  This research received no external funding.

Data Availability  No datasets were generated or analysed during the 
current study.

Declarations 

Conflict of interest  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Allis, C. D., Caparros, M.-L., Jenuwein, D., & Reinberg, D. (Eds.). 
(2015). Epigenetics (2nd ed.). Cold Spring Harbor Laboratory 
Press. https://​doi.​org/​10.​1017/​S0016​67230​70087​50

Anastasiadi, D., Venney, C. J., Bernatchez, L., & Wellenreuther, M. 
(2021). Epigenetic inheritance and reproductive mode in plants 
and animals. Trends in Ecology & Evolution. https://​doi.​org/​10.​
1016/j.​tree.​2021.​08.​006

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1017/S0016672307008750
https://doi.org/10.1016/j.tree.2021.08.006
https://doi.org/10.1016/j.tree.2021.08.006


147Evolutionary Biology (2025) 52:138–148	

Ball, P. (2024). How life works. A users guide to the new biology. 
Picador.

Baverstock, K. (2024). The gene. An appraisal. Progress in Biophysics 
and Molecular Biology, 186, e73–e88. https://​doi.​org/​10.​1016/j.​
pbiom​olbio.​2023.​11.​001

Collins, F. H. (1999). Shattock lecture. Medical and societal conse-
quences of the human genome project. New England Journal 
of Medicine, 341, 28–37. https://​doi.​org/​10.​1056/​NEJM1​99907​
01341​0106

Crick, F. H. C. (1958). On protein synthesis. Symposia of the Society 
for Experimental Biology, 12, 138–163.

Crick, F. H. C. (1970). Central dogma of molecular biology. Nature, 
227(5258), 561–563. https://​doi.​org/​10.​1038/​22756​1a0

Darwin, C. (1871). The descent of man and sexual selection. Murray.
Dawkins, R. (1976). The selfish gene. Oxford University Press.
Dawkins, R. (1981). In defence of selfish genes. Philosophy, 56, 

556–573. https://​doi.​org/​10.​1017/​S0031​81910​00505​80
Dawkins, R. (2016). The selfish gene (40th Anniversary). Oxford 

University Press.
Fitz-James, M. H., & Cavalli, G. (2022). Molecular mechanisms of 

transgenerational epigenetic inheritance. Nature Reviews Genet-
ics, 23, 325–341. https://​doi.​org/​10.​1038/​s41576-​021-​00438-5

Frishman, D., & Hentze. (1996). Conservation of aconitase resi-
dues revealed by multiple sequence analysis. Implications for 
structure/function relationships. European Journal of Biochem-
istry, 239, 197–200. https://​doi.​org/​10.​1111/j.​1432-​1033.​1996.​
0197u.x

Futuyma, D., & Kirkpatrick, M. (2018). Evolution. Oxford Univer-
sity Press.

Herridge, R. P., Dolata, J., Migliori, V., de Santis Alves, C., 
Borges, F., Schorn, A. J., van Ex, F., Lin, A., Bajczyk, M., 
Sebastien Parent, J., Leonardi, T., Hendrick, A., Kouzarides, 
T., & Martienssen, R. A. (2024). Pseudouridine guides ger-
mline small RNA transport and epigenetic inheritance. Nature 
Structural & Molecular Biology. https://​doi.​org/​10.​1038/​
s41594-​024-​01392-6

Hingorani, A. D., Gratton, J., Finan, C., Schmidt, A. F., Patel, R., 
Sofat, R., Kuan, V., Langenberg, C., Hemingway, H., Morris, J. 
K., & Wald, N. J. (2023). Performance of polygenic risk scores 
in screening, prediction, and risk stratification: Secondary 
analysis of data in the polygenic score catalog. British Medi-
cal Journal Medicine, 2(1), e000554. https://​doi.​org/​10.​1136/​
bmjmed-​2023-​000554

Human Genome Sequencing Consortium. (2001). Initial sequenc-
ing and analysis of the human genome. Nature, 409(6822), 
860–921. https://​doi.​org/​10.​1038/​35057​062

Huxley, Julian S. (1963) Evolution. The Modern Synthesis. 2nd Edi-
tion. London: Allen & Unwin.

Johannsen, W. (1909). Elemente der exakten Erblichkeitslehre [Ele-
ments of the exact theory of heredity] (p. 515). Gustav Fischer 
Publ.

Kar, P., Mirams, G. R., Christian, H. C., & Parekh, A. B. (2016). 
Control of NFAT isoform activation and NFAT- dependent gene 
expression through two coincident and spatially segregated 
intracellular Ca2+ signals. Molecular Cell, 64(4), 746–759. 
https://​doi.​org/​10.​1016/j.​molcel.​2016.​11.​011

Ma, H., Groth, R. D., Cohen, S. M., Emery, J. F., Li, B., Hoedt, E., 
Zhang, G., Neubert, T. A., & Tsien, R. W. (2014). gCaMKII 
shuttles Ca2+/CaM to the nucleus to trigger CREB phospho-
rylation and gene expression. Cell, 159(2), 281–294. https://​doi.​
org/​10.​1016/j.​cell.​2014.​09.​019

McClintock, B. (1984). The significance of responses of the genome 
to challenge. Science, 226, 792–801. https://​doi.​org/​10.​1126/​
scien​ce.​15739​260

Midgley, M. (1979). Gene-juggling. Philosophy, 54, 439–458. 
https://​doi.​org/​10.​1017/​s0031​81910​00634​88

Mulligan, C. J., Quinn, E. B., Hamadmad, D., Dutton, C. L., Nev-
ell, L., Binder, A. M., Panter-Brick, C., & Dajani, R. (2025). 
Epigenetic signatures of intergenerational exposure to violence 
in three generations of Syrian refugees. Scientific Reports, 15, 
5945. https://​doi.​org/​10.​1038/​s41598-​025-​89818-z

Noble, D. (2006). The music of life. OUP.
Noble, D. (2008). Genes and causation. Philosophical Transactions 

of the Royal Society A. https://​doi.​org/​10.​1098/​rsta.​2008.​0086
Noble, D. (2011). Neo-darwinism, the modern synthesis and selfish 

genes: Are they of use in physiology? Journal of Physiology, 
589, 1007–1015. https://​doi.​org/​10.​1113/​jphys​iol.​2010.​201384

Noble, D. (2021). The illusions of the modern synthesis. Biosemiot-
ics. https://​doi.​org/​10.​1007/​s12304-​021-​09405-3

Noble, D. (2023). Physiology returns to the centre of biology. Inte-
grative Physiology (Интeгpaтивнaя Физиoлoгия). https://​doi.​
org/​10.​33910/​2687-​1270-​2023-4-​1-8-​17

Noble, D. (2024). Genes are not the blueprint for life. 
Nature, 626(7998), 254–255. https://​doi.​org/​10.​1038/​
d41586-​024-​00327-x

Noble, D. & Dawkins, R. (2022) Conversation on The Gene Machine. 
IAI Festival, June 2022. https://​www.​denis​noble.​com/​wp-​conte​
nt/​uploa​ds/​2023/​02/​Trans​cript​Refer​ences.​pdf

Noble, D., & Ellis, G. F. R. (2022). Biological relativity revisited: 
The pre-eminent role of values. Theoretical Biology Forum, 
115, 45–69. https://​doi.​org/​10.​19272/​20221​14020​04

Noble, D., & Noble, R. (2021). Origins and demise of selfish gene 
theory. Theoretical Biology Forum, 115, 152–161. https://​doi.​
org/​10.​19272/​20221​14020​03

Noble, D., & Phillips, D. (2024). Speciation by physiological selec-
tion of environmentally acquired traits. The Journal of Physi-
ology, 602(11), 2503–2510. https://​doi.​org/​10.​1113/​JP285​028

Noble, R., & Noble, D. (2017). Was the watchmaker blind? Or was 
she one-eyed? MDPI Biology, 6(4), 47. https://​doi.​org/​10.​3390/​
biolo​gy604​0047

Noble, R., & Noble, D. (2018). Harnessing stochasticity: How do 
organisms make choices? Chaos, 28, 106309. https://​doi.​org/​
10.​1063/1.​50396​68

Noble, R., & Noble, D. (2020). Can reasons and values influence 
action: How might intentional agency work physiologically? 
Journal for General Philosophy of Science, 52, 277–295. 
https://​doi.​org/​10.​1007/​s10838-​020-​09525-3

Noble, R., & Noble, D. (2023). Understanding living systems. Cam-
bridge University Press.

Noble, R., Tasaki, K. M., Noble, P. J., & Noble, D. (2019). Biologi-
cal relativity requires circular causality but not symmetry of 
causation: So, where, what and when are the boundaries? Fron-
tiers in Physiology. https://​doi.​org/​10.​3389/​fphys.​2019.​00827

O’Dwyer, M. R., Azagury, M., Furlong, K., Alsheikh, A., Hall-Pon-
sele, E., Pinto, H., Fyodorov, D. V., Jaber, M., Papachristoforou, 
E., Benchetrit, H., Ashmore, J., Makedonski, K., Rahamim, M., 
Hanzevacki, M., Yassen, H., Skoda, S., Levy, A., Pollard, S. M., 
& Soufi, A. (2024). Nucleosome fibre topology guides tran-
scription factor binding to enhancers. Nature. https://​doi.​org/​
10.​1038/​s41586-​024-​08333-9

Odegard, V. H., & Schatz, D. G. (2006). Targeting of somatic hyper-
mutation. Nature Reviews Immunology, 6(8), 573–583. https://​
doi.​org/​10.​1038/​nri18​96

Pascual, J. M., & Noble, D. (2025). What genes can and cannot do. 
In Rosenberg’s (Ed.), Molecular and genetic basis of neurologi-
cal and psychiatric disease, Chapter 4 (pp. 63–74). Elsevier.

Phillips, D., & Noble, D. (2023). Bubbling beyond the barrier: Exo-
somal RNA as a vehicle for soma–germline communication. 
Journal of Physiology. https://​doi.​org/​10.​1113/​JP284​420

Schrodinger, E. (1944). What is life? CUP.
Shapiro, J. A. (2011). Evolution. A view from the 21st century. MIT 

Press.

https://doi.org/10.1016/j.pbiomolbio.2023.11.001
https://doi.org/10.1016/j.pbiomolbio.2023.11.001
https://doi.org/10.1056/NEJM199907013410106
https://doi.org/10.1056/NEJM199907013410106
https://doi.org/10.1038/227561a0
https://doi.org/10.1017/S0031819100050580
https://doi.org/10.1038/s41576-021-00438-5
https://doi.org/10.1111/j.1432-1033.1996.0197u.x
https://doi.org/10.1111/j.1432-1033.1996.0197u.x
https://doi.org/10.1038/s41594-024-01392-6
https://doi.org/10.1038/s41594-024-01392-6
https://doi.org/10.1136/bmjmed-2023-000554
https://doi.org/10.1136/bmjmed-2023-000554
https://doi.org/10.1038/35057062
https://doi.org/10.1016/j.molcel.2016.11.011
https://doi.org/10.1016/j.cell.2014.09.019
https://doi.org/10.1016/j.cell.2014.09.019
https://doi.org/10.1126/science.15739260
https://doi.org/10.1126/science.15739260
https://doi.org/10.1017/s0031819100063488
https://doi.org/10.1038/s41598-025-89818-z
https://doi.org/10.1098/rsta.2008.0086
https://doi.org/10.1113/jphysiol.2010.201384
https://doi.org/10.1007/s12304-021-09405-3
https://doi.org/10.33910/2687-1270-2023-4-1-8-17
https://doi.org/10.33910/2687-1270-2023-4-1-8-17
https://doi.org/10.1038/d41586-024-00327-x
https://doi.org/10.1038/d41586-024-00327-x
https://www.denisnoble.com/wp-content/uploads/2023/02/TranscriptReferences.pdf
https://www.denisnoble.com/wp-content/uploads/2023/02/TranscriptReferences.pdf
https://doi.org/10.19272/202211402004
https://doi.org/10.19272/202211402003
https://doi.org/10.19272/202211402003
https://doi.org/10.1113/JP285028
https://doi.org/10.3390/biology6040047
https://doi.org/10.3390/biology6040047
https://doi.org/10.1063/1.5039668
https://doi.org/10.1063/1.5039668
https://doi.org/10.1007/s10838-020-09525-3
https://doi.org/10.3389/fphys.2019.00827
https://doi.org/10.1038/s41586-024-08333-9
https://doi.org/10.1038/s41586-024-08333-9
https://doi.org/10.1038/nri1896
https://doi.org/10.1038/nri1896
https://doi.org/10.1113/JP284420


148	 Evolutionary Biology (2025) 52:138–148

Shapiro, J. A. (2022). Evolution. A view from the 21st century. Forti-
fied. Why evolution works as well as it does. Cognition Press.

Suter, D. M. (2020). Transcription factors and DNA play hide and 
seek. Trends in Cell Biology, 30, 491–500. https://​doi.​org/​10.​
1016/j.​tcb.​2020.​03.​003

Tollefsbol, T. (Ed.). (2014). Transgenerational epigenetics. Aca-
demic Press.

Torrey, E. F. (2024). Did the human genome project affect research 
on schizophrenia? Psychiatry Research. https://​doi.​org/​10.​
1016/j.​psych​res.​2023.​115691

Wockner, I. F., Noble, E. P., Lawford, B. R., Young, R. M., 
Whitehall, V. L. J., & Voisey, J. (2014). Genome-wide DNA 

methylation analysis of human brain tissue from schizophrenia 
patients. Translational Psychiatry, 4, e339. https://​doi.​org/​10.​
1038/​tp.​2013.​111

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.tcb.2020.03.003
https://doi.org/10.1016/j.tcb.2020.03.003
https://doi.org/10.1016/j.psychres.2023.115691
https://doi.org/10.1016/j.psychres.2023.115691
https://doi.org/10.1038/tp.2013.111
https://doi.org/10.1038/tp.2013.111

	How the Central Dogma and the Theory of Selfish Genes Misled Evolutionary and Medical Sciences in Understanding Multi-factorial Diseases
	Abstract
	Introduction
	Origins of the Problem
	The Problem: Varying Definitions of a Gene
	How do Epigenetic Effects Influence the Chromosomes and Inheritance?
	How the Environment, Including Social Environment, Influences Organisms, and Vice-Versa
	The Openness of Organisms
	What Does ‘Selfish’ Mean Metaphorically?
	Analysis of the Literal and Metaphorical Uses of “Selfish Genes”
	Conclusions
	Acknowledgements 
	References




