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code duality in 
biosemiotics

The classical language metaphor of life by 

Jakobson is based on understanding both 

genetic code and language as digital code 

where

- Nucleic bases (ACGT) are letters/ 

phonemes thus the “digits”

- Triplets of bases are words (GCU ACG 

GAG) composed of the “digits” or 

letters/phonemes

- Genes are sentences composed of 

triplets/words composed of digits

HOFFMEYER and EMMECHE 1991: 
Code-Duality and the Semiotics of 
Nature

DIGITAL (dyadic/discrete) vs
ANALOG (triadic/continuous)



“Do nucleic acids, or their parts, represent a quasi-digital 

string of characters comparable with the sequence of letters in a 

text? In other words, are we confronted with an inscription in a 

quaternary code, comparable to the binary code of computer science 

or the n-nary code of an alphabet? After a half-century of 

molecular biology this may seem to be a foolish question.” Markoš 

and Faltýnek 2011



“And what are cells? For months, like devout rabbis, we uttered different combinations of the 
letters of the Book. GCC, CGC, GCG, CGG. What our lips said, our cells learned.” (Eco: 
Foucault's Pendulum 2001[1988]: 566) 



Jakobson´s phonological “error”

● What if our cells are not using voice, the digital phonological quaternary code, uttering
as Eco´s fictional character sais (obviously influenced by the central dogma)

● Spoken language (or transcribed alphabetically) is limited by its unidirectional linearity

● De Saussure´s phonocentric approach to language (1916): Linearity as second 
principle of language

● The central dogma of Modern Synthesis is only following Jakobson´s 
phonological/alphabetical metaphor

● Interpretation of the genetic script is not unidirectional from left to right

● It is not linear static reading, it is multidirectional and dynamic

● Think about phenomena such as e.g. ribosomal frameshifting and protein folding



● We need a new language metaphor of life: a triadic, non-linear metaphor
● Markoš: replacing linear reading base by base (letter by letter) by a “superficial” 

reading, skimming

An alternative to Jakobson´s metaphor

“Might it be that what counts is not the sequence of quasi-digital characters but the 
overall shape of the string? This would suggest that the fact that the string looks, from 
our perspective, like a quasi-digital sequence is not important: what is important is the 
shape (conformation) and the possibility of its plastic change. Take knitting: a sweater 
can be understood as the result of a linear succession of digital “hitches”. Such an 
aperiodic linear sequence of different elements is easy to copy and interpret, yet it is 
the shape of the sweater that is of real interest. ” Markoš and Faltýnek 2011



Gilles Deleuze: The Logic of Sense



Epigenetic marking: 

changing some characters affects the overall shape of a section on DNA. If the section AGCTAA represents a 
ligand for a specific regulatory protein (a), a modification (to AGCTAA) turns it into another ligand; it becomes 
the target of a protein (b). The complex DNA-protein participates in the cell’s protein network by influencing its 
ability to read other parts of the DNA script: the “reading machinery” behaves differently in cases a and b 

(Markoš et al 2013)



Instead of phonocentric approach to genetic code I propose the term

Biological writing: what kind of writing?

● “Reading the shape” and not letters
● This is more closer to “reading” chinese character or hieroglyphs rather than 

alphabetical script
● Visual character/ shape might be more important than digital units



● The major idea in Derrida´s Of Grammatology, according to 
Bennett, is how being is falsely grounded in presence through the 

voice. 

● What distinguishes phonocentric (alphabetical) writing systems 
from ideogrammatic ones for example, is that the former signify by 

reproducing the sounds of speech, whereas the latter do not.
(Bennett 2021, 48)



A heretic proposal

- The genetic code is not digital by its nature
- It is only digital from the scientists perspective who segmented it accordingly into digital units
- The same for language: the majority of the language users (especially those illiterate) do not 

“read” letters, do not hear or utter “phonemes”, but they utter 
ideas/thoughts/emotions…without having a slightest idea about the number of phonemes 
they use

- Whether the code duality (in terms digital vs analog) exists in nature (unobserved by a 
scientist) is the question

“Character (digit, mark, tag). A character is a member of some finite alphabet (or 
table), and its single quality is its position (its coordinate) in a given alphabet (or 
table). Characters have no meaning except through their membership of the set and 
their position in that set. A character bears no shape, and from other members of the 
set it is unequivocally distinguishable only by its coordinates in the alphabet (or 
matrix). It bears no meaning except its identity. Characters defined in this way dwell 
in the transcendent world, they do not belong to natural world of our lives.” 

Markoš and Faltýnek 2011



Thank you 
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BUT is it really that a whole is just 

a bunch of its parts?

“Neither the three-dimensional structure of 
proteins nor their function is genetically 
encoded … and genes alone do not 
determine the phenotype of organisms, 
contrary to what is assumed in neo-
Darwinism.” 

(Sharov and Tønnessen 2021, 229)

- Digital linear static script VS analog 
dimensional and dynamic proteins (result 
of the genetic reading)



Proteins are more than just folded string

The function of a protein is not given by the 
combination of the “letters” but by the very shape it 

acquires by folding
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