
Cosmos and History: The Journal of Natural and Social Philosophy, vol. 20, no. 2, 2024 

www.cosmosandhistory.org  239 

 
 
 
 

FUNCTION WAR: AN EVALUATION OF ENCODE 
PROJECT AND JUNK DNA IN THE LIGHT OF 

PHILOSOPHY OF BIOLOGY  
Atikur Rahman 

 

 

 

ABSTRACT: For a large period in biology, it was thought that only 1-2% of the entire human DNA 
carries protein-making signals, and the remaining 98% of DNA does not carry protein-making 
signals. They were called junk DNA or non-coding DNA. The Encode Project began in 2003 to 
explore the function of the remaining 98% of human DNA in the context of human genome 
research. From the ENCODE project of 2007 and 2012, we know that about 80% of the DNA in 
the human body is not junk. The subsequent criticisms of the Encode project have been 
numerous. But no matter the criticism, the results of the Encode Project have always proved true. 
In this paper, I will evaluate the result of the Encode project for the case of junk DNA in the light 
of the philosophy of biology. 
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1. Introduction: Every living cell contains a molecule called Deoxyribonucleic 
acid or DNA, and these molecules contain all the necessary information for the 
formation and maintenance of a living cell. Four nucleotide bases named adenine 
(A), cytosine (C), guanine (G), and thymine (T) are arranged linearly in a different 
order to form this DNA. [1] These different sequences are called DNA sequences, 
and this sequence determines all the information needed by the organism. 
However, the information that exists throughout the DNA is not the same, the 
parts that contain information are called genes. These genes are carried from one 
generation to the next. [2] There are two main parts in a cell, one is the nucleus 
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and the other is the cytoplasm. The cytoplasm contains organelles surrounded by 
various membranes. And the nucleus contains DNA, the container and carrier of 
heredity. However, not all organisms are the same. Many unicellular organisms 
do not have a well-formed nucleus (that is, the nuclear material is not surrounded 
by a nuclear membrane) and other organelles. They are called prokaryotes or 
primitive cells. And those who have a well-structured nucleus are called 
eukaryotes. DNA, the carrier and carrier of heredity within a eukaryotic cell, is 
organised into chromosomes within a membrane-enclosed organelle nucleus. 
DNA and some nuclear proteins (histone) are twisted together to form a well-
organised dense structure, called Chromatin. Chromatins are further condensed 
to form chromosomes. As the cell divides, this patchy shape continues to simplify, 
making the chromatin look like a string of beads under the microscope. Proteins 
are signalled from euchromatin or less condensed chromatin but not from 
heterochromatin or highly condensed chromatin. All the information stored in 
an organism is collectively called the genome. This information is stored in the 
DNA contained within the genome of the cell's chromosomes. The small parts of 
DNA from which the code of RNA and the signal for making proteins necessary 
for organisms are stored, those parts are called genes. [3] 

 

1.1 Junk DNA: A non-coding DNA (ncdna) sequence is a component of an 
organism's DNA that does not encode a protein sequence. Some non-coding 
regions appear to be mostly non-functional. Like intron, pseudogene, intergenic 
DNA, etc. "Junk DNA" broadly refers to "all DNA sequences that do not play a 
functional role in growth, physiology, or some other organism-level ability." [4] 
The term "junk DNA" was coined in the 1960s. However, it only became widely 
known in 1972 in a paper by Susumu Ohno. [5] The rate at which mutations 
occur in humans, Compared to that of the human genome, is much larger. And 
therefore the number of deleterious mutations per generation is very low. If 
essential information were conserved throughout the genome, many more 
deleterious mutations would occur per generation. That is, not all of the human 
genome is functional, but due to mutations at different times, this DNA remains 
as garbage. [6] Phylogenetics, the branch of molecular evolution, is based on this 
theory. Their task is to find molecular homology in the DNA of different species 
and create an evolutionary sequence based on it. 
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2. Meaning of  "Function" In Philosophy of  Biology:  Function in 
physiology is an activity or process performed by a system in an organism, such 
as sensation or movement in an organism. [7] This definition was central to the 
biological interpretation of classical antiquity. [8] There are three concepts of the 
term "function" in the philosophy of biology. For example- 1. Causal role 2. 
Selected Effects 3. Goal contribution.   

 
Causal Role- The origin of causal role theories of biological activity can be traced 
back to a 1975 paper by Robert Cummins. [9] Cummins defines the functional 
role of a component of a system as the causal role of the component that has a 
causal effect on the larger containing system. For example, the heart has the 
actual causal role of pumping blood into the circulatory system; So the function 
of the heart is to pump blood. Again, a biologist might say that kidneys play a 
role in removing waste from the bloodstream, so this is a function of the kidneys. 
This idea has been criticised, because it is too narrow concept of function. For 
example, the heart also has the causal effect of making a sound, But we cannot 
think of producing sound as the function of the heart. Robert Cummins replied 
to such objections by saying, there is no objective way to distinguish between true 
function and other effects. A component's effect may be relevant in explaining 
different overall abilities. The limits of what abilities should be explained depend 
on the researchers' particular explanatory interests. The heart is related to the 
blood circulation area of the body. The heart can be said to work as a pumping 
mechanism so the function of the heart (biological function) is pumping as it plays 
a role in blood circulation Now blood circulation is very important for living 
organisms. But the heart here acts as a sound maker rather than the heart being 
able to do anything in producing sound. In that case, there is no problem even if 
this word is not called the biological function of the heart. But anything that has 
a good or bad effect on any system can be called a biological function. Several 
academics have responded to other criticisms of the causal role. [10] [11] [12]  

Selected effect- According to the selective effects theory of biological function, the 
function of a biological trait is the function for which the trait was selected, as 
argued by Ruth Millikan. [13] For example, the function of the heart is to pump 
blood, because that is the function for which the heart was selected through 
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evolution. In other words, pumping blood is what causes the heart to grow. This 
concept of function has also been criticised for being too restrictive. It is not 
always clear which behaviour has contributed to the selection of a trait, because 
biological traits may have a function, even if they are not selected for. As such 
beneficial mutations are not primarily selected for, but they have a function.[14] 

 
Target contribution– Target contribution theory seeks to create a middle ground 
between causal role and selective effect theory, as [15] Boorse defines the function 
of a biological trait as such, target contribution is that which statistically 
contributes to the survival and reproduction of that trait. So for example, zebra 
stripes sometimes serve to confuse predators. This role of the zebra stripe will 
contribute to the survival and reproduction of zebras and hence the function of 
the zebra stripe is to confuse predators. According to this concept, whether a 
particular causal role of a trait is its function depends on whether that causal role 
contributes to the survival and reproduction of the organism. [16] 

 
2.1  C-Value paradox:  C-value is the amount of DNA in a haploid cell. The 
word "C-Value" is used from 'constant' or 'characteristic' because the value of this 
C-Value is the same in different types of cells of the same organism. [17] It might 
seem natural that the more complex an organism is, the larger the amount of 
information stored within its cells, and the larger its genome should be. However, 
the ideal cell or eukaryotic cell does not follow this rule. That is, in reality, the 
genome of an organism that is as complex as its structure is not larger than that 
of a relatively simple organism. Rather, there is a huge difference. An example is 
an amoeba. Amoeba's genome is about a hundred times larger than that of 
humans. Initially, researchers expected that the amount of DNA would correlate 
with an organism's biological complexity. Yet studies have shown that there is no 
such relationship. Some relatively simple organisms have a larger C value than 
more complex organisms. To resolve this paradox, Molecular biologists proposed 
that the majority of an organism's genome consists of DNA that does not code for 
proteins or regulate gene expression. The researchers concluded that non-coding 
DNA serves no real purpose. They declared it to be an artefact or debris from 
the evolutionary process.  However, the C value paradox is not a problem for the 
Encode project. As such, organisms with larger genomes than humans must have 
more functional elements if the encode is true. This makes no sense from an 
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evolutionary point of view. Yet it is possible to explain the presence of the largest 
genomes in organisms less complex than humans. It may be that the extra DNA 
plays a role other than coding for proteins and regulating gene expression. Such 
as, some researchers have suggested that non-coding DNA may have a functional 
role. They developed a model in which non-coding DNA determines the volume 
of the cell's nucleus. As the overall cell volume increases, the nuclear volume 
increases and so the DNA material must also increase for the nuclear material of 
the cell to effectively communicate with the cell's cytoplasm. These researchers' 
DNA' model also provided a solution to this C value paradox. [18]  

 
2.2 Mutational Load Argument: Compared to the rate at which mutations 
occur in humans, the human genome is much larger. And therefore the number 
of deleterious mutations per generation is very low. If essential information were 
conserved throughout the genome, many more deleterious mutations would 
occur per generation. For that, not all of the human genome is functional, but 
due to mutations at various times, this DNA remains as garbage. Many 
researchers claim that the results of the Encode Project may not be true for the 
mutational load. Encode critic Dan Graur has argued that Encode's empirical 
conclusions may not be correct because "consideration of mutational load leads 
to the conclusion that the functional fraction in the human genome cannot 
exceed 15%. [19] Therefore, the rest of the DNA remains junk. Even if Dan 
Graur's arguments were not true,for sake of the argument, if most genomes were 
biochemically functional, the number of deleterious mutations would be 
enormous. But since DNA has no biochemical function, if the purpose of non-
coding DNA is to reduce the chance of harmful mutations in the organism, it still 
sounds like a wonderful, important function right? Mutational load is not such a 
problem for the Encode project. According to mutational load, the number of 
deleterious mutations would be high if most of the genome were functional. 
Recently, three researchers have studied this in the journal Genome Biology and 
Evolution. They noted that these arguments wrongly assume that there could 
potentially exist a person with no deleterious mutations in their genome: “Our 
approach is different from previous work that compared mean fitness at 
mutation-selection equilibrium with the fitness of an individual who has no 
deleterious mutations; we show that such an individual is exceedingly unlikely to 
exist. We find that the functional fraction is not very likely to be limited 
substantially by mutational load and that any such limit, if it exists, depends 
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strongly on the selection coefficients of new deleterious mutations. 
…By comparing the population mean fitness at mutation-selection 

equilibrium to that of an individual who possesses no deleterious mutations, 
Graur (2017) concluded that, for likely values of the human per-base deleterious 
mutation rate, the functional fraction must be small.  

In this article, we present a different approach to analyzing mutational load 
and the human functional fraction. We do not take the fitness of an individual 
with zero deleterious mutations to be a meaningful value, because in a finite 
population of a realistic size such an individual will never exist. Instead, we 
consider the fitness of the fittest individual likely to exist in a finite population. 
We conclude — while making no claims about the actual functional fraction as 
determined by comparative studies—that a mutational load argument is unlikely 
to set a low limit on the functional fraction of the human genome, and that any 
attempt to set such a limit must take into account the fitness effects of new 
deleterious mutations. [Emphasis added.]” 

They end their paper as follows: 
“Our conclusion is simply that an argument from mutational load does not appear to be 

particularly limiting on (function) f.”   

3. Encode Project and Function of  non-coding DNA:  The Encyclopedia 
of DNA Elements ( ENCODE ) is a public research project aimed at identifying 
the functional elements of the human genome. 2007 and 2012 Encode research 
has shown that 80% of the human genome has biochemical functions. [21] 
Noncoding DNA contains sequences that act as regulatory elements and 
Determine when and where genes are turned on and off. This is important. 
Because if the gene expression is disrupted, the cell will not be able to function 
according to the environment. Even disruption of gene expression can lead to 
cancer. Another point needs to be clarified. We have previously discussed the 
definition of function in the light of philosophy of biology. The definition of 
function depends on the particular explanatory interest of the researcher. 
Moreover, any good/bad effect on a system must be called a function. So what 
is the function of biochemical activity determined by the Encode project? Of 
course, we can see that if the non-coding DNA does not express the gene, then 
the possibility of disease increases in the human body, for this, gene expression is 
important for survival. Now we will discuss some more functions of non-coding 
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DNA and RNA. Transposons are important for genome complexity. Non-coding 
DNA acts as transposable elements in plant development. [22] Recent studies 
have shown that non-coding DNA plays an important role in ensuring the proper 
bundling of chromosomes inside the cell nucleus, which is essential for cell 
survival. This function appears to be conserved across many species. [23] 
Transposons play an important role in viability in mice and possibly all mammals. 
When researchers knocked out a specific transposon in mice, half of their mice 
died before birth. This is an important function of "junk DNA" for the survival 
of mammals. [24] Other research shows that long non-coding RNAs (lncRNAs) 
are widely expressed and have key roles in gene regulation. Recent studies have 
begun to unravel how the biogenesis of lncRNAs is distinct from that of mRNAs 
and is linked with their specific subcellular localizations and functions. 
Depending on their localization and their specific interactions with DNA, RNA, 
and proteins, lncRNAs can modulate chromatin function, regulate the assembly 
and function of membrane-less nuclear bodies, alter the stability and translation 
of cytoplasmic mRNAs and interfere with signalling pathways. Many of these 
functions ultimately affect gene expression in diverse biological and 
physiopathological contexts [25]   

 
Discussion:  The definition of "function" in the philosophy of biology has been 
hotly debated over the past centuries. However, it is logical to assert that non-
coding DNA has a function as they have beneficial or harmful effects on an 
organism. The concepts of causal role and selected effect are quite successful in 
determining the meaning of function. Also, the argument raised as a critique of 
the causal role "that the heart also produces sound but we do not attribute this 
sound production to a function of the heart" this critic cannot be compared to 
the results of the Encode project. Because the function of non-coding DNA, be it 
biochemical activity or biological function, holds the highest concept of causal 
role. Although the mutational load argument is quite fruitful, it does not create 
any problem for the "biological function" of non-coding DNA. Moreover, the C 
value paradox does not create any problems with the results determined by the 
Encode project. So junk DNA can no longer be called junk.  
 
Conclusion: Through the Encode project, we have come to know about the 
function of so-called junk DNA. Although the Encode project has been criticized 
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for different meanings of "function", we can see that Encode's results are correct, 
that Encode's defined functions are also correct and that junk DNA is not junk. 
Future research is expected to help get a clearer understanding of this issue. 
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