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Abstract. This is a continuation of my main paper (MP) (10.26434/chemrxiv-2024-1b9h7) 

on the semiotic nature of the genetic code, published a year ago in pre-print form. Here 
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The hidden harmony is stronger than the visible one. 

Heraclitus (Fragment 54) 

 

      In the main paper (MP) (Rakočević, 2024).1 of which this is a continuation, we 

presented several chemical system-arrangements that in themselves testify to the semiotic 

nature of the genetic code. In this paper, we provide new evidence about that semiotic 

nature, through additional elaboration. And as examples of said system-arrangements, we 

list four fundamental ones: (1) Perfect Protein Amino Acid Similarity System [PPAASS 

in MP, Tabs 1 and 2], (2) Harmonic system of Genetic Code (HrS, Tabs 1 and 2 in this 

paper), (3) Four types of diversity of protein amino acids (Four DvT: Table 3), (4) Four 

stereochemical types of amino acids (Four StT: Table A1).  

      Even with the first look at Table 1 (and most of the illustrations in this paper) it is 

obvious that the key determinant of the order of the number of nucleons2 in the set of 20 

protein amino acids (AAs), in their side chains, is actually the Unit change law3. 

 
1 In the following text, instead of "Rakočević", only MMR. 

2 When it comes to the arrangement of the amino acid system-arrangement from the aspect of the number 

of nucleons (or any other particles), then two things are on the scene: we are talking about the number of 

particles in the "body" (side chain) or the number of particles in the whole molecule – in the "head" and 

"body" of the molecule (in the amino acid functional group and in side chain).  

https://doi.org/10.26434/chemrxiv-2024-1b9h7
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3 "Such strict regularity [within Boolean spaces] in a change (move) exactly for a unit shall be specified and 

definite as the unit change law" (MMR, 1994Logic, p. 36). Note in 2025: Tada je bilo samo u Bulovim. Od 

1993 Shcherbaka sam našao … Prvo Njregoš u CG 1993. … Tada (1988) nisam smeo direktno pominjati 

sdmiotiku već onoliko koliko sam predočio in Box 1 of Main Paper (MP) of which this is a continuation 
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T A B L E S 

 

Table 1. The harmonic structure of Genetic code 

 

 
 

"Four choices after four types of isotopes: (a) The number of nucleons within 20 AAs side chains, 

calculated from the first, the lightest nuclide (H-1, C-12, N-14, O-16, S-32). (b) The number of 

nucleons within 20 AAs side chains, calculated from the nuclide with the most abundance in the 

nature [the same patterns as in (a): H-1, C-12, N-14, O-16, S-32; at heavier nuclides of other 

bioelements the data by (a) and (b) are not the same]. (c) The number of nucleons within 20 AAs 

side chains, calculated from the nuclide with the less abundance in the nature (H-2, C-13, N-15, 

O-17, S-36); (d) The number of nucleons within 20 AAs side chains, calculated from the last, the 

heaviest nuclide (H-2, C-13, N-15, O-18, S-36). (M) The AAs molecule mass. Notice that (d) is 

greater from (c) for exactly one modular cycle (in module 9) and that total molecules mass is 

equal to 2 372. Notice also that molecule mass within five rows is realized through the same 

logic-patterns of notations as the first nuclide, i.e. isotope." (MMR, 2004, Tab. 1, p. 223.) 
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Table 2. Number of nucleotides and codons  

 

 
 

The distribution of codon number (n = nucleon number; c = codon number). Relation with path of 

greatest change on four-bit binary tree  [Cf. MMR in: Journal of Theoretical Biology 229 (2004) 

221–234, Tab. 6, p. 225 with MMR, BioSystems 46 (1998) 283–291, Fig. 1]. Relation through 

the influence of the law of unit change (1010 + 1111 = 2121). 
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      Table 2.1.  Number of stable isotopes in 20 AAs, within their side chains (I) 
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     Table 2.2. Number of stable isotopes in 20 AAs, within their side chains (II) 
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Table 2.3. Number of stable isotopes in 20 AAs, within their side chains (III) 
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Table 3. Four diversity of 20 amino acids 
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     Table 4. xx 

 

 
 

adekvatan kompliment sa uvažavanjem Rumera, to jest aranžmana vodoničnih veza (4-5-

5-6), tada mora biti: okso – amino. a to znači: prva kolona sa četvrtom, gornji deo GCT 

sa gornjim delom; tek potom donji deo. ako je utrošeno UG, posle toga ne može više biti 

G nego mora biti središnje A, kao sredisnji nukleotid u kdonu. 
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             Table 4.1. xxx 

                       

Odnosi na dijagonali 0-ended. Unikatnost pretposlednjeg reda je u blskom 

susedstvu sa središnjom tačkom (sa brojem 50). S druge strane, unikatnost 

brojeva 5 i 6 je u tome što njihovom susedstvu korespondira i susedstvo njihovim 

kvadrata. T je jedan jedini takav slučaj. Korespondencija sa Table 5. 

AAs kodirane preostalim Py kodonima 60-1, a 60 je kad je kodiranje preostalim 

Pu kodonima. … 
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    Table 5. xx 
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F I G U R E S 

 

    
            Figure 1. xxx figura 5.1 ponovo; bile su 2.6 i 3.2 da bi se pokazalo … 

 

 

                              
  Figure 1.1. xxx 
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Figure 2. Kvantiteti su (117 – 10 i 87 + 10) [(107 + 17 = 124) (97 + 18 = 115)] [(107 + 18 = 125) 

(97 + 17 = 114)].  

 

Distribucija of AAs na 10 polarnih i 10 koje nisu polarne (7 nonpolar and 3 semipolar). Od 61 u 

nepolarnim, povecano je za (IMAP) 36 → 36 + 61 = 97. A kod polarnih smanjenoje za 8 i 

povećano za (SYR DE) 54 → 54 + 61 = 115; minus 8 jednako je 107.  … Ako H pređe u 

nepolarne,  njih je onda 107+1, a olarnih 97 – 1. .. Naelektrisane imaju 60 atoma, te 107 – 60 = 47 

polarnih nenaelektrisanih. S druge strane, semipolarne imaju 27. … Možemo reći da polarnih 

nenaelektrisanih ima 37 + 10, a semipolarnih 37 – 10. Bez semipolarnih čisto nepolarnih ima 97 – 

27 = 70. Znači, nepolarnih nenaelektrisanih ima 50 + 10, a nepolarnih  
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Figure 3. Kvalitativno-kvantittini odnosi u skupu 20 AAs. CITIRATI: Tabis, ali iz OSF. Cloister 

by Swanson. A harmonic: redosled 20 AAs. Rumera iz moje Cipher. Pišem i sve ovo: (SYRSR) 

59 and (LIMADE) 58. Zatim, 2 reda i 2 kolone po 41; to su  SA i YDE. Crvena i plava polja isto 

tako: zauzimaju po 2 r3da i po dve kolone. ... Dole, u Description su dva reda: gornji sa 8 

nepolarnih i 1 polarna (R); i donji sa 10 polarnih i 1 nepolarna (A) ... Dalje: 41 + 41 = 82; zatim, 

82 – (17 + 4 = 21) = 61. ... Polarnih ima 61 + (41 – 4) + 17 = 54. 
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Figure 4. xxx 33, 40, 47, 45, 39, 33 

 

Ovde njih 10 daju 120-1,  a na Fig 2.1 njih 14 daju 120+1. 

 

Quintets of AAs in PPAASS (Table 1 in MP) with the first repeated at the end. [See in: Seminar 

and Round Table: Science – Religion – Society, Serbian Academy of Sciences and Arts (SANU), 

Belgrade, April 12, 2002; https://www.dejanrakovicfund.org/knjige/2002-nauka-religija-

drustvo.pdf); also in OSF Preprints: https://doi.org/10.31227/osf.io/qb2p5 and in my site: 

http://www.rakocevcode.rs . From OSF Preprints, p. 12: “The first row is repeated at the 

bottom, and thus one cyclic system is obtained. There are 117 atoms in two outer columns; at 

even positions 118, at odd 119; in two inner columns 120 atoms. On the other hand, in the lower 

half of the Table there are 117 atoms ones more; in the lower diagonally "wrapped" area 118, and 

in the upper 119; in the upper half of Table 120 atoms. The repeated four AAs at the bottom of 

the Table make to achieve a diagonal balance with a difference of only one atom; moreover, to 

establish a sequence from the series of natural numbers: 117, 118, 119, 120.” [Cf. Table 4.2 in 

Main Paper (MP).] 

 

 

 

https://www.dejanrakovicfund.org/knjige/2002-nauka-religija-drustvo.pdf
https://www.dejanrakovicfund.org/knjige/2002-nauka-religija-drustvo.pdf
https://doi.org/10.31227/osf.io/qb2p5
http://www.rakocevcode.rs/
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Description of Figure 4: Prvi i treći kvintet  prvim dvema kolonama; deugi i četvrti kvintet u 

drugim dvema kolonama. … Ovde je poenta u prisabiranju broja 9 → 78 + 9 = 87, dok je 68 + 9 

= 77. 
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                                                   S U R V E Y S 

 

 Suvey 1. xxx 

 
 

 

 

Suvey 1.1. xxx 
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Survey 2. xxx 

 

 
Description of Figure 1 (I): Mirroring relations in the set of five quartets taken from PPAASS 

(Tables 1 and 2 in MP). Five quartets: the first four AAs in PPAASS form the first quartet, etc. 
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 Survey 3. xxx 

 

 
 

Balancing and nuancing in terms of positions of AAs in both even and odd rows, as well as in 

even and odd columns. Apart from that, distinctions are manifested as outer and inner space 

(illustration on the left). The quantity 62 corresponds to the golden section, and 142 to friendly 

numbers. 

 

 

 

Survey 3.1. xxx 

 
     0-ebded diagonal …  
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Survey 4. xxx 

 
 

 

 Survey 4.1. xxx 

 

(DEQ 28 + MTV 29 = 57), (NI 21 + ACRF 40 = 61) → 117 + 1 

 

GWPK 42 + SYHL 44 → 87 – 1 

 

(57 + 44 = 102 – 1) (61 + 42 = 102 + 1) 
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Survey 5. xxx 
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Appendix A 

 

        QUALITATIVE AND QUANTITATIVE CHEMICAL UNIQUENESS 

 

                      

           Table A1. xxxx 

 

                     
Top left are 16 AAs of the alanine stereochemical type (MMR & AJ, J. Theor. Biol. (1996) 183, 345–349). 

On the right are the same AAs, but arranged by pair neighborhood (MMR, 2011, Neuroquantology, 2011, 9 

(4), 821–841, Table 2.1, p. 823: "The atom number within 8 pairs of alanine stereochemical type of AAs: 

on the full line, as well as on the dotted one, there are 86 atoms; the differences 8 and 9 (9 - 8 = 1) express 

‘the minimum change relation among the amino acids’ (Swanson, 1984, p 191). The order follows from the 

atom number hierarchy. ... By that notice that within outer class of AAs (AL + FY + HW) there are [(4 + 33 

= 37) + (13 + 25 = 38) = 75] of atoms; and within inner class (SC + EQR & TM + DNK ) there are  [(10 + 

38 = 37 + 11) + (19 + 30 = 38 + 11) = 75 + 22 = 97] atoms, respectively. In the middle area: as in Main 

Paper., Table 6. Dark tones: Class I of amino acids handled by class I of enzymes aminoacyl-tRNA 

synthetases, except T; light tones: Class II, except C. Quantities of the number of atoms, by rows and 

columns (11, 21, 31, ..., 81, 91) are "taken off" from 1-ended diagonal in the Periodic System of Numbers 

(PSN, Tab. 1 in this paper). Bottom: the best possible chemical pairing of AAs, taken from the middle 

arrangement, within two classes of amino acids, handled by two classes of aminoacyl-tRNA synthetases.  
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    Table A2. xxxx 

 
The structure of amino acid molecules. From MMR, 2011, Neuroquantology, 2011, 9 (4), 821–841, 

Figure 10, p. 835: "The simplest amino acid is glycine (G) whose side chain is only one atom of 

hydrogen. It is followed by alanine (A) whose side chain is only one CH3 group, which is the smallest 

hydrocarbon group. There are total of 16 amino acids of alanine  stereochemical type with one CH2 

group, each between the ‘body’ and the ‘head’. The glycine type contains glycine (G) only; valine 

type contains valine and isoleucine (V, I). The last stereochemical type is proline type with proline (P) 

which represents the inversion of valine in the sense that the ‘triangle’ of three CH2 groups for the 

‘head’ is not bound by the basis, therefore not only with one but with two CH2 groups (Popov, 1989; 

Rakočević & Jokić, 1996). Light tones [(G, P, V, I) (32 atoms)] & [(A, L, S, D, F) (43 atoms)]: 

invariant AAs; most dark tones [(K, R, W, H) (61 atoms]: most variant AAs; less dark tones [(T, E, M, 

C, Q, N, Y) (68 atoms)]: less variant AAs. Notice a further possibility for splitting: 1. two aliphatic 

AAs [(K, R) (32 atoms)], 2. two aromatic AAs [(W, H) (29 atoms)], 3. chalcogen AAs plus aromatic 

hydroxide derivative [(MC, TY) (39 atoms), and 4.  one dicarboxylic amino acid [only E but D is 

invariant] plus two amides [(E, QN) (29 atoms). A specific calculation: less variant AAs, all aliphatic 

but one (Y), plus two more variant (aromatic: W, H), equals 68 + 29 = 97 atoms; invariant AAs, all 

aliphatic but one (F) plus two more variant (aliphatic: K, R), equals 75 + 32 = 107 atoms; if so, then: 
107 – 97 = 10; 107 + 97 = 204. [Additional calculations: 32 + 43 = 75; 61+68 = 129.]" [Note, 2025: 
The sum of 107 + 97 is in relation to the number of hydrogen and non-hydrogen atoms in the set of 20 

AAs, in their side chains: 117 + 87 = 204.] 
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Table A3. xxxx 

 

            
 

Minimally modified Table A 4.1 in   Neuroquantology, 2011, 9 (4), p. 840. 

 
 

 

 
 

 

 

 

 

 
 

Description of Table A3:  
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                       Table A4. xx  

 

 

. 0-1, 01-2, 012-3, 0123-4, … 

 

prva dijagonalnost jeste 01, sledeća je 1 2, i tu je prvi par 13, 23; zbir daje kvadrat broja 6; u 

susedstvu je 26; 26 - 23 = 03, i tu je ta savršena unikatnost. 

niska (lanac) kvaniteta koji determinisu  početak i kraj dijagonale: 02-12,  03-13-23, 04-14-24, 

34; prva premalo, tre’a, i sve sledece premnogo. druga je taman. Bez nulte drug ii tre’i ;lan daju 

36, kako u Polihedronu, Survey 3b. 

03-13-23 (03) 26; (26+16 = 42) (42+17 = 59) (59+18 = 77) 

Table 1. The Table of minimal adding in decimal numbering system. A specific arrangement of 

natural numbers in decimal numbering system, going from 01 to 11 and so on, with Shcherbak’s 

"simulation" analogs (13, 25, 37, 49 ...) within the first diagonal. For details see the text.   13 + 23 = 36 
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                                     Table A5. xxxx 

 

 
 

Nepolarne takođe 70. [(VI 23 + AL 17 = 40)] + [(CM 16 + F 14 = 30)] = 70 

 

VIALF 54 – CM 16 = 38 (GPHW 38) [38 – GHK 27 = 11] 

(GHK 27 + PWR 43 = 70)  = (VI 23 + ALF 31 + CM 16 =70);  

(SD 12 + TEY33 + NQ 19 = 64) 

 

(VI 23 + CM 16 =39) + (SD 12 + NQ 19 = 31) = 70 

Semi imaju 38 atoma, to jd pola od broja izotopa (Tab 2.2). 

 

The logic of positioning. Expression of AAs in Figure 4 from the aspect of polarity and 

variability (variant vs invariant AAs). Atom number as indicated, plus distinction: shaded 

AAs, strictly polar, with (97–1) and unshaded (GP & HW as semi-polar and other as 

nonpolar) with (107+1) atoms within amino acid side chains. Relations with quantities 

60, 66, 78 on the 6-bit binary tree of GC [MMR, BioSystems 46 (1998) 283–291].  
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Survey A1. xxx 
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Fgure A1. xxxx 
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 Table A5.1. xxxx 
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Table A5.2. xxxx 
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   Table A5.3. xxxx 
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Table A5.4. xxxx 

 

 
               Description of Tables A5 and A5.1: Ovde je glavno – zašto 29 (FY) u Tab A5. Gaus 

je kod jedinice 



33 

 

 

 

 

Table A5.5. xxxx 

 
(168 = 2 x 84)  (168 → 068)  (068 x 3 = 204) 
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Table A6. Atom number in the set of 61 amino acid molekules, withn 

their side chains (I) 

 

 
 
 

Table 6.1. Atom number in the set of 61 amino acid molekules, withn their side 

chains (II) 

                    / 
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           Table A7. xxxx 
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           Table A8. xxxx 
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 Description of Table A7 and A8: xxx  

 

(129, 139, 149, 159) (138, 148, 158, 168) 

 

 

(1, 2, 3, 4) (10, 11, 12, 13) 

(11, 12, 13, 14) (15, 16, 17, 18) 

 

 

 

(20, 30, 40, 50) (60, 70, 80, 90) 
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Appendix B 

 

                       BALANCING AND NUANCING WITHIN PPAASS 

 

                      

  Table B1. xxxx 

 
Amino acid F sa benzenom koji je savršeni reprezrnt aromčnosti, G je savršeni reprezent 

alifatčnosti, ali je u i savršeno reprezetstvo aminokiselsti (struktura metana – 2H, amino grupa i 

karboksilna). … Odigran log kvadrat sa PSN: 00, 11, 22, 33. Veza sa 4 tipa diverziteta. Tamo je 

distinkcija 24 – 11 = 13, a ovde 14 – 01 = 13. To je broj 6 + 7 (6+7 = 13), (66+77 = 143) ) (Imat 

na umu: 5 + 6 = 11, a ne može 4 + 5 = 9 kao jednocifrei). 
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   Table B2. xxxx 
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Description of Table B2 (I): xxx 
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Description of Table B2 (II): xxx  

 



42 

 

 

 

 

 
               Description of Survey B2 (III): xxx 
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Table B3. xxxx 
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Appendix C 

 

THE UNITY OF GENETIC AND CHEMICAL CODE                  

            

            

 
 

   Figure C1. xxx
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   Figure C2. xxx 
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         Figure C3. xxx 
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XX 

                  
                     Figure C4. xxx 
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Table C1. Таблица Периодног система хемијсих елемената са шест колона: 

позиције вишеизотопних елемената који поседују стабилне изотопе 

 
Према: MMR in: DOI https://doi.org/10.31219/osf.io/34c8n. (Table 1, p. 17.) Ознаке: шеста 

колона је колона-монада; прву и пету колону чине две колоне дијада (D1 и D2); другу, 

трећу и четврту колону чине три колоне тријада (T1, T2, T3). Приказан је број стабилних 

изотопа хемијских елемената. Како се види тај број, по колонама класификованим у једну 

колону-монаду, две колоне као дијаде и три колоне као тријаде, детермнисан је 

Фибоначијевим низом: секвенцом 2, 3, 5, 8 и 13, истом оном коју налазимо код Његоша у 

детерминацији односа броја стихова у шест певања Луче микрокозма. (ЊИЛ 1, Слика 3.4, 

стр. 71; ЊЕП, Слика 3, стр. 110.) [Напомена: Таблица је у свему иста као у оригиналу, с 

тим што се тамо не помиње Његош.] 

 

 

 

https://doi.org/10.31219/osf.io/34c8n
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Table C2. Таблица Периодног система хемијсих елемената са шест колона: 

позиције моноизотопних елемената 

Према: MMR in: https://doi.org/10.1016/j.poly.2018.07.004 [Polyhedron 153 (2018) 292-298.] 

Сенчењем и болдирањем назначени су моноизотопни елементи (њих 20). У оригиналној 

Таблици нема сенчења, нити придодатог доњег дела где је показана строга 

кореспонденција са Дантеовим и Шчербаковим низом, укључјући (у закон очувања три 

цифре неуклапајући) и почетни број 1.          

 

 

https://doi.org/10.1016/j.poly.2018.07.004
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Appendix D 

 

                       

          ARITHMETICAL BACKGROUND 

 

        Table D1. xxx 

                  
        Opis Tabele je
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                             Table D2. xxxx 

         
                 Opis Tabele je 
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Table D3. xxxx 
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     Table D4. xxxx 
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      Table D5. xxx 
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               Table D6. xxxx 

 
  Position of three-dimensional space on the 6-bit binary tree 
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  Description of Table D6): xxx  (6 x 9 = 54) (5 x 9 = 45) … Ovo je 3 x 5 = 15, uvek taj moj san. 
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            Survey D1. xxx 
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     Survey D2. xxx 

   

Pairing I, p. 162 

 Decimal and quaternary number systems in correspondence with the logical square and 

the logical segment, respectively    
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