	Table 1.  The isomorphism between human and cell languages.  Extracted from [3].

	
	Design features
	Human Language (Humanese)
	Cell Language (Cellese)

	1
	Communication channel
	Sound waves
Written words
	conformational waves
concentration waves
covalent structures of DNA, etc. [1]

	2
	Arbitrariness of signs
	Arbitrary relation between the name and the named, e.g, polysemy
	Arbitrary relation between biopolymer linear structures and their 3-dimensional shapes (and hence functions) [2]

	3
	Duality
(or Double articulation)
	1st:  Words ---> sentences
2nd:  Letters ---> words
	1st: 1-D biopolymer --- > 3-D biopolymer
2nd: Monomers ---> 1-D biopolymer

	4
	Productivity
(or Rule-governed creativity)
	Small number of letters,  words and grammatical rules can generate an almost infinite number of meaningful sentences
	Small number of monomers (20 amino acids, 4 nucleotides) can generate an almost infinite number of functional biopolymers (proteins, DNA, RNA).  [3, 4]

	5
	Discreteness
	Two word-forms (e.g., bear & pear) are absolutely different
	Elements of cell languages (e.g., hormones) are absolutely different because they are molecules with distinct shapes.

	6
	Semanticity
	Each word (e.g., salt) has a fixed meaning (i.e., is not sand).
	Extracellular messengers trigger specific gene-directed processes.

	7
	Displacement
	Talking about things that are remote in space and time 
	Watson-Crock genes transmit information in time and Prigoginian genes transmit information in space. [5] 

	8
	[bookmark: _GoBack]Interchangeability
	Humans can be both senders and receivers of messages
	Cells can also be senders and receivers of messages.

	9
	Complete feedback
	Humans can hear and monitor his/her own utterances to check their comprehensibility and correctness of formation as they are produced.
	Certain cells in the human body utilize hormones produced by themselves called ‘autohormones’.  This phenomenon is known as ‘autocrine’.

	10
	Specialization
	A signal is said to be ‘specialized’ if its direct physical effect on the behavior of the receiver are not functionally interrelated.    
	Hormones or DNA sequences show the phenomenon of specialization because these molecules and their target functions are not materially interrelated. 
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