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Abstract. It is shown that there is a unity of genetic and chemical code, on the one hand; and on 

the other hand, that Genetic code and Chemical code, per se, are reduced to one and the same 

number; the number as quantity "taken off" from Boolean spaces. 
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Everything is a [logically generated] number! 

Pythagoras 

 

The text with the accompanying tabular and graphic materials is a supplement to the 

previous paper [Rakočević, 2024: (10.26434/chemrxiv-2024-1b9h7), which we will refer 

to here (in references, citations, etc.) as Original Article (OA)1. In this connection of OA 

and the Supplement, it is expected first of all to explain the meaning of summing the 

quantities of disparate entities, and where those summing quantities (455 | 554 vs 645 | 

546), as shown in Tables 1, 2, and 3, are obtained come from. And in order to be able to 

answer these two questions, a preliminary review is necessary – whether there are other, 

like the PPAASS system-arrangement, which are also perfect, or close to being perfect, 

and with the comparison of all found to arrive at relevant and credible conclusions. 

      It is shown that such systems exist: Highly Harmonized Amino Acid Similarity 

System (HHAASS in Table 4); Coding Cursor Amino Acid Similarity System (CCAASS 

in Table 5) and Elegant Essentialized Amino Acids Similarity System (EEAASS in Table 

6)2. By including the latter, the EEAASS, in the "game" of uniting disparate entities, it is 

confirmed once again not only that Boolean logical spaces are the determinants of the 

genetic code, but also that the "third alphabet" of GC – the sequence of natural numbers – 

is not only an ordinary arithmetic sequence, but a sequence "taken" right from Boolean 

 
1 Rakočević, 2024: Semiotic nature of Genetic code, in Preprint server ChemrXiv, Cambridge. (Note: In the 

following text, instead of "Rakočević", only MMR.)  

2 There are at least three more such systems that can be seen on my website in (Material in preparation: July 

12, 2026): Light Line Amino Acid Similarity System (LLAASS in Table 5 and 5.1), Distincted Diversity 

Amino Acid Similarity System (DDAASS in Table 6) and Synthetases-Sensitized Amino Acid Similarity 

System (SSAASS in Table 9). Their elaboration is planned for the next Supplement, if I even manage to 

(and could) realize it at the age of 89.    

https://doi.org/10.26434/chemrxiv-2024-1b9h7


spaces, and according to the LIGHT model (Logical-Information-Geometric-

Homeomorphic-Topological model in: MMR, 1994, pp. 53-60).   

 

II 

 

      I presented the distribution of AAs parallel into essential and non-essential, and into 

logical Space-3 and Space-4 within Boolean cube in several previous works; especially in 

two monographs: Logic of the Genetic code (MMR, 1994, Fig. 6.4, p. 81 and Fig. 6.7, p. 

85) and Genetic Code as a Unique System (MMR, 1997, Fig. 5, pp. 26-27 and Fig. 6, p. 

28). Recently, in parallel with the preparation of this Supplement, I started adding 

supplements to this second monograph, with publication on my website 

(http://www.rakocevcode.rs). To begin with, I made an Excerpt from that monograph (46 

pages out of a total of 190, adding two initial supplements. suplementa).3  

      In the first initial supplement (Supplement 1), the novelty, in relation to the 

mentioned previous works, is the distribution of AAs from the aspect of the number of 

stable isotopes in the atoms that make up amino acid molecules. From the fact that 

arginine is located simultaneously in both spaces (Space-3 and in Space-4)4, it follows 

that the set of 20 AAs has increased to 21, and the number of isotopes from 421 to 455; 

exactly to the number that we find as the sum of the quantities of three disparate entities, 

in the first column of PPAASS (Table 1 in OA and also Table 1 in this Supplement). This 

knowledge already indicates that multi-synonymy and multi-homonymy are important 

characteristics of GC. [Obviously, in addition to qualitative synonymy (quali-synonymy) 

and qualitative homonymy (quali-homonymy), it makes sense to talk about quantitative 

synonymy (quanti-synonymy) and quantitative homonymy (quanti-homonymy).] 

 

 

III 

 

      Table 1 in the OA is detailed here in the first three tables, and is detailed in the OA 

itself. There (in OA) the unity of the genetic and chemical code was first confirmed by 

showing the existence of four types of protein amino acid diversity (Fig. 4 and Tab. 7 in 

OA). The values x = 13 and y = 23 are the same, respectively, in both codes, genetic and 

chemical (cf. Surv. 2a and 2b in MMR, 2018b).  

 

------------------------------------------------------------------------------------------------------------

------------------------------------------------------------ 

 

 

 
3 On the website titled: “Genetic code as a unique system: Excerpt & Supplements (zeroth presentation).” 

4 In “Codon path cube” arginine is also distributed in two spaces (MMR, 1997a, in legend of Figure 1): 

„The distribution of amino acids within the ’Codon path cube’ (Swanson, 1984) is followed with a strict 

distinctiion into the two and two spaces for two classes (I and II) of the enzymes amino-acyl-tRNA 

synthetases; a strict distinction, with only one exception, valid for arginine (R) in positions: A-G-A and A-

G-G.“ 

http://www.rakocevcode.rs/


 

 

 

T A B L E S 

 

Table 1. Distribution of amino acids within Perfect Protein Amino Acid 

Similarity System (PPAASS I)  

                    
         The Table corresponds to Table 1 in OA, with additional details. 

 

 



 

 

          

 

Table 2. Distribution of amino acids within Perfect Protein Amino Acid  

Similarity System (PPAASS II)  

       
 

 



 

 

Table 3. Distribution of amino acids within  

Perfect Protein Amino Acid Similarity System  

                        (PPAASS III): five to five  

 

 
     

 



 

 

Table 4. Distribution of amino acids within Highly Harmonized  

Amino Acid  Similarity System (HHAASS I): four to six  

 
     

 



 

 

Table 4.1. Distribution of amino acids within Highly Harmonized  

Amino Acid  Similarity System (HHAASS II): five to five 

 

 
As the previous Table (Table 4), in a condensed form. Fits to Tab. 5 in 

OA, with PPAASS there with the exception that PPAASS is there. 



 

 

Table 4.2. Distribution of amino acids within Highly Harmonized  

Amino Acid  Similarity System (HHAASS III): five to five 

 

 
 

 

 



 

 

 

Table 5. Coding Cursor Amino Acid  

Similarity System (CCAASS)  

Табела 8. Систем сличности аминокиселина помоћу курсора (CCAASS I) 

 

 



 

 

Table 6. Distribution of amino acids within 

Elegant Essentialized Amino Acids Similarity System 

               (EEAASS I) 

 
 

 



 

 

Table 6.1. Distribution … (EEAASS II) 

 

 
 

 



 

 

 

Table 6.2. Protons … (EEAASS III) 

 

 
 



 

 

 

 

 

Table 7. Nucleons …. (EAS IV) 

 
                   

 



 

 

 

Table 7.1. Nucleons, EAS 

 

  
 

 

 

Table 7.2. Nucleons, EAS 

 

 
 

 



 

Table 8. xxx 

 

 
 

 



 

 

 

Table 9. Distribution … 

 

     
 

 

 



Table 9.1. Distribution …. 

 

 

 
       The 1368 + 1 = 1369 = 37 x 37; 1369 x 2 = 2738 

 

 



 

 

F I G U R E S 

 

 

 
Figure 1. The start and output face of the Boolean logic cube 

 

 

 

 

 

     

        Figure 2. Lysine and Pyrrolysine 



 

 

 

 

 

 

       
 

     Figure 3. The pyrrolysine residue 



 

 

 

 

 
 

Figure 4. Isomers of Pyyroline: The first as imine and two other as secundar 

amines  

 



 

 

 

D I S P L A Y S  

 

 

  Display 1. Distribution of polyisotopic and monoisotopic elements      

 

 
According to: MMR, 2020, https://doi.org/10.31219/osf.io/34c8n July 27, 2020 (Table 10); 

on my site also. "Labels as follows; Poly – Poly-isotopic elements; Mono – Monoisotopic 

elements; O – Odd elements; E – Even elements. On the left side of the Table it is shown that the 

number of stable multi-isotopic elements is 36, exactly as we presented in the previous paper 

(MMR, 2018b, Survey 3a, p. 296). On the right side, there is a well-known fact that there are 20 

monoisotopic elements. There are 56 total stable elements, namely: 28+1 elements of s, p type 

(non-transition elements) and 28-1 elements of d, f type (transition plus inner transition elements). 

[Cf. Survey B5: on the total number of stable isotopes …).]" (Note: The starting and main source 

is: Polyhedron 153 (2018) 292–298.) 

 

 

 

 

https://doi.org/10.31219/osf.io/34c8n


 

 

      Display 2. Distribution … 

 

 
 
 



 

                Display 3. Distribution … 

 

                             
 

 

 



 

 

 

            Display 4. Distribution  

 

              
 

 



    

S U R V E Y S    

 

Survey 1. "Element number”, “Stable isotope number" and 

"Groupe number" in (s, p) stable poly-isotopic elements 

 

 
Black element number, red isotope number and pinc group umnber. 

 

 



 

 

 

 

Survey 2. "Element number”, “Stable isotope number" and 

"Groupe number" in (d, f) stable poly-isotopic elements 

 

 
 



 

 

 

Survey 3. "Element number”, “Stable isotope number" and 

"Groupe number" in (s, p) stable monoisotopic elements 

 
 



 

 

Survey 4. "Element number”, “Stable isotope number" and 

"Groupe number" in (d, f) stable monoisotopic elemen 

 
 

 

 


