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Abstract. This synopsis announces a regular paper on the sauieit provides evidence for
three hypotheses: The unity of chemism and semigisien genetic code; Boolean spaces are
key determinants of the genetic code, and thirdepeand friendly numbers (as quantities within
Boolean spaces) are key determinants of the Gerdie.
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In this Synopsis is the word about three tiypses: 1. The main hypothesis given in
the title; 2. The separate hypothesis which claiinat Boolean spaces are key
determinants of the genetic code; and 3. The splegmthesis which claims that perfect
and friendly numbers are key determinants of thaeBe code, and these numbers are
not taken here as arithmetic numbers but as qiemtibntained in the Boolean spaces.

The unity referred to in the main hypothesiscerns the unity of the corresponding
semiotic systems and the corresponding chemicémgsand/or arrangements; the unity
achieved primarily through mirror symmetry, butaathrough other forms of symmetry
such as "The symmetry in the simplest case" (Mart@89) and the like (Box 1 & 2;
Displays 1-5; Tables 1-5) (Appendix: Tables A1-A8 &igures A1-A4). In addition to
the symmetry, the logic that each new distinctionsemiotic systemproduct a new
distinction in the chemical system also appears.

The right side od Display 2 is the same aBisplay 1 (20 AAs as two decades),
except that the order of amino acids (in the simtya from the first to the last, is
indicated. (Cf. MMR, 2019, Table 2, p. 14.) In atHgisplays as it is given in their
legends. In Displays 4 and 5 (on the right) theeorof amino acids is given through
quintets: the first with the third, and the secarith the fourth.

! MMR, 2018a, pp. 30-31: "Rumer (1966) suggests ¢habding by dinucleotide aggregations is mediated
by ‘grammatical’ formalism (the relation betweenrd® and the root of the word), semantics (one-nmggani
and multy-meaning codon families) and by semiology, semiotics (the classification of nucleotide
doublets after the number of their hydrogen bontikvappear here as ‘signifiant’ and ‘signifié’gsifier

and signified) at the same time, that is as theityuDe Saussure, 1985, p. 99)."]



Box 1. Mirror symmetry through the number of atoms as a unity of numerical quantities and
chemical qualities (The unity of chemismand semiosis)

Start: a unique sequence of Periodic System of Naus\(';’% égg :_ 2858 ?8; f gg
(PSN) in front of a mirror, with superposition; tha:rossing‘I 13L13 + C05 M 11 _ 42
with a unique 6-bit binary tree sequence (Box (ﬂO/lO]K 15R17 + F14 Y 14 ; 61
as2/5(3x2zand 2x 3 Q11 E10 + W18 H 11 = 50
00-11-22/ 22-11-06» 00-11-22-11-06- 02, 13, 24, 16, 05 (51+1) (51+1)

Then mirroring with the result in Display 1. Arraerg. as in E;L:ilggisl(l';he unity of chemisnang
(MMR, 2019, Fig. 2, p. 17 and Tab. A3, p. 30; 20Ril. 2, p. 55 Xiv:2108.01563 bio.BMT2
and Fig. A2, p. 88). PSN as in (MMR, 2019, Fig. A128). arxiv:2108. v4q-bio.BM]

Display 2 Ordinal number of amino acids according theimgizal properties,
from the first to the2(" [The unity of chemism and semiosis (Il)]

010G 10 02A 13 | 11N 17 12D 16| 56 01G 01 g2A 04| 11N 08 12D 07| 20

11 11
03V19 4P 17 | 13S 14 14T 17| 67 03V 10 4P 08| 13505 14T 08| 31
11 11
osl 22 el 22 | 15C 14 16M 20| 78 o5l 13 gl 13| 15C 05 1M 11| 42
97 61

o0/K 24 ogR 26 | 17F 23 18Y 24 07K 15 ggR 17| 17F 14 18Y 15| 11

11

06020 16E 19 | 10w 27 201 20| 86 | |0e0 11 10E 10 19w 18 oH 12| 2P
(56 + 78 + 86 20) (67 + 97 284 —120) — 384

The number 56 as double perfect number. The 384taknumber of atoms within 20
amino acid molecules (180 + 204). The pair 220 284l as the first friendly numbers.
From six permutations: 012, 02102, 120, 201,210 the 102 as a half of 204 atoms; the
210 as the sum of numbers from 1 to 20mber 120 as the relational quantity between
the second friendly number and the total numbertarins.

2 The paper from the cited reference forms a whaleneith this synopsis which will be the basis for
creating a future regular Paper. The quantity (§1tflDisplay 1, we recognize as Gauss’ numbemshe
determination of the genetic code (DW.31219/0sf.io/bpgz DOI 10.31219/0sf.io/suwdn




Display 3. The arrangement of amino acids as in Displayt am innovation on the
right side [The unity of chemism and semiosig]lll

01G 10 A 13 | 11N 17 12D 16| 56 01G 102A 13| 11N 17 1-D 16| 56
03V19 4P 17 | 13514 14T 17| 67 03V 19 o4P 17| 13S 14 14T 17| 67
o5l 22 el 22 | 15C 14 16M 20| 78 osl 22 o6l 22| 15C 14 16M 20| 78

07K 24 0gR 26 | 17F 23 1gY 24| 97 07K 24 ogR 26| 17F 23 1gY 24| 97

09Q 20 10E 19 | 10W 27 »0H 20| 86 09Q 20 10E 19 19W 27 »oH 20| 86

Left: (56 + 78 + 86 =220] 01G 1002A 13 11N 17 12D 16| 56
Right: [56 + 78 + 86 22(] [67 + 97 + 56 22()
(First perfect 496) (First friendly 220) 220 + 220 = 440 [440 + 56 = 496']

The innovation is that the first row is repeatedemore at the bottom (on the right side of
Display. In that case the number of atoms in odésrand even rows is equal and is exactly as
much as the first friendly number (220). If theaibed result is increased by twice the value of
the second perfect number (28) then the third periember (494) is obtaine®isplay 4 The
arrangement of amino acids as in Display 3 witlea imnovation on the right side [The unity of chemi
and semiosis (V)]

Display 4 The arrangement of amino acids as in Display 3 witlew innovation
[The unity of chemism and semiosis (IV)]

Display 1 ! !

010G 01 oA 04 14N 08 12D 07 01G 01 14N 08 el 13 1M 11| 33

03V10 4P 08 135S 05 14T 08 02A04 15D 07 o7K 15 17F 14 40
o051 13 0L 13 15C 05 1M 11 03V 10 13505 ogR 17 18Y 15| 47

07K 15 sR17 17F 14 1gY 15 04P 08 14T 08 (oQ 11 19W 18| 45

00Q 11 10E10 19W 18 oH 11 05113 15C 05 10E 10 ,oH 11| 39

(33 +39 = 72) (0 +45=85) (47 = 37 + 10)

(33 + 453 7B) (39 + 40 79)

On the left side the arrangement of AAs is the sasén Display 1 (20 AAs as two decades),
except that the order of amino acids (in the sintyfg from the first to the last, is indicated ber
(Cf. MMR, 2019, Table 2, p. 14.) The AAs decadexcpt on the right are divided into quintets:
the first with the third, and the second with tleerth. Such an arrangement shows the unity
chemism and semiosit a different way (different from this presented Box 1), as it is
represented in Table 1. Furthermore, Table 4 shmwsore complete unity of chemism and
semiosis through the chemical properties of moksx;uthe number of atoms in them, as well as
through ordinal number of AAs in the system of clehsimilarity of molecules as such.




Display 5. The arrangement of amino acids as in Display 3 witlew innovation on the
right side [The unity of chemism and semiosis (V)]

Display 1) ) N

010G 01 oA 04 11N 08 15D 07| |01G 01 o0H 11 el 13 15C 05| 30

0aV10 4P 08 13505 14T 08 02A 04 19W 18 7K 15 14T 08| ©95
05l 13 el 13 15C 05 1gM 11| |03V 10 1gY 15 osR 17 138 05| 37
07K 15 sR17 17F 14 1gY 15 0P 08 17714 0oQ 11 12D 07| 40

00Q 11 10E10 19W 18 5oH 11 05113 1gM 11 1gE 10 11N 08| 42

(30 + 42 5 7P) 40+55=95) (37 = 47 — 10)
(30 + 55 =85) (42 + 40  8p

The difference compared to Display 4 is that threadion of "movement” of the amino acids in
the "blue" quintet is vice versa.

Box 2. The determination of the series of the numbers 0-63 on the 6-bit binary tree

/00 - 07/08 - 15/16 - 23/24 - 31//32 - 39/40 - &7#%65/56 - 63/
28 92 156 220 284 348 412 476
64 64 64 46 64 64 64

/00 - 07/00 - 15/00 - 23/00 - 31//00 - 39/00 - 4r/®5/00 - 63/
28 120 276496 780 1128 1540 2016
92 156 220 284 348 412 476

"The determination of the series of the numbers3 Qe the 6-bit binary treeWhen we loo
closely into the structure of the sequence GB&e series of the natural numbers we con
the obvious and self-evident explanation of thesoseavhy the genetic code must be Isitkeode
no matter if it is the manifestation in the formtbé Gray Code model (Swanson, 1984, p !
or it is in the form of the Binary tree (Ralavi¢, 1994, p. 38) [Rakeevi¢, 1998, Fig. 1, p284].
There must be 8 codon i.e. amino acid classes.stoeture of the sequence6B-is strictly
determined by third perfect number (496) and thra stonsisted of the first pair of the frien
numbers (220 + 284 = 504) ..." (Ralewi¢, 1997b, Fig. 7, p. 6Q@yww.rakocevcode.rs

[The unity of chemism and semiosis (V1)

In the further course of this synopsis, coitbstrations in support of the main
conclusion that will follow in the regular work. Arthe conclusion is: That what makes
the genetic code, as a code, is the unity of unicpahematical forms and unique
chemical essences; of unique forms as signifiedlsummue essences as signified.



Tables

Table 1."A specific protein amino acids arrangement” whiglfows from Display 4,
from the right side [The unity of chemism and sesiEqVIl)]

119
G0l  NO8 L 13 M 11 (33)
K 15 F 14 (40) |120

V10  SO05 17 Y 15 (47)

P08  TO8 Q11 (45)
113 C 05 E 10 H11 (39) |11/
GO0l NO8 L 13 M 11 (33)
2413 1823 40139 37/43 |118119
(37) (41) (79) (80) |117120

118

"A specific protein amino acids arrangement: Th&t fiow is repeated at the bottom, and thus one
cyclic system is obtained. There are 117 atomsvinduter columns; at even positions 118, at
odd 119; in two inner columns 120 atoms. On thewkand, in the lower half of the Table there
are 117 atoms ones more; in the lower diagonallapped’ area 118, and in the upper 119; in
the upper half of Table 120 atoms. The repeated Ad\s at the bottom of the Table make to
achieve a diagonal balance with a difference oy omle atom; moreover, to establish a sequence
from the series of natural numbers: 117, 118, 178" (MMR, 2017, Table 4, p. 13). [Note
(6.10.2021): The relation given in Display 2, i tlorm (67 + 97 — 120)— 384, comes to

full expression herel 2P0 —A& 120 220 - 10 = 119 220 — 12 = 118 220 - 18 = 117]



Table 2. The first specific protein amino acids arrangenvemtch follows from Display 2
[The unity of chemism and semiosis (VIII)]

220
0oG10  (2A13 11N 17 12D 16 (56)
V19 P 17 13S 14 VT A7 (67) |201
osl 22 o6l 22 15C 14 16M 20 (78)
0K 24  gR26 17F 23 18Y 24 (97)
- 1WE19 19w 27 20H 20 (86) |239
01G 10 02A 13 11N 17 12D 16 (56)
52/53 54/56 5854 56/57 220220
(105)  (110) (112) (113) 218222
(215) 220 (225)

The amino acid Glutamine (Q) appears as the detamhiof chemical distinction; from chemism
because it is the only one complex amide in theo6@0 canonical amino acids; from semiosis
because it is in the position of the golden meaithen6-bit binary tree (MMR, 1998, Tab. 2, p.
288). The distinction through the operation 2200=2200 (200 + 1 201) and 220 + 20 = 240
(240 - 1 =239).



Table 3. The second specific protein amino acids arrangéemkith follows from Display 2
[The unity of chemism and semiosis (1X)]

205

oG 10 02A 13 11N 17 12D 16 (56) 205

0V19 | oP 17 13S 14 oA AT (67) | 201 zfg

osl 22 o6l 22 15C 14 16M 20 (78) 4451

oK 24 0sR 26 17F 23 18Y 24 97)

0Q20  1E19 19w 27 - (86) | 239 Jas
01G 10 02A 13 1N 17 12D 16 (56) 201

52/53 54/56 5854 56/57 220220 !

(105)  (110)  (112)  (113) | 218222 a5l

(215) 235 (225)

The amino acid Histidine (H) appears as the detantiof chemical distinction; from chemism

because it is the least similar to glycine in tee &f 20 canonical amino acids; from semiosis
because it is the last amino acid in the set of&tbnical amino acids. The distinction through
the operation 205 — 20 = 185 and 235 + 20 = 02B&n{pare with the uniqueness that is given in
the next Table 3.1.]

Table 3.1.The unique quantities in the set of natural
numbers (shaded) found in GC ayeament in Table 3
[The unity of chemism as&miosis (X)]

(05‘ x 49) = 245 195 =(15x13)
(05x45) = 225 215 = (15x14.3)
(05x41) = 205 235 = (15x15.7)

(05x037) = 185 0255 = (15x17)[16x1

(05x33) = 165 275 = (15x18.3

(05 x 29 145 295 = (15x19.7)

The numbef255 corresponds to the numide55 through Schcherbak's hypothesis of "analogy
with quantum physics" (Shcherbak, 1994). The nui2&5 denotes the number of nucleons in
20 amino acid molecules (in their side chains).



Table 4. Relations of ordinal number and number of atoms
of amino acid molecules [The unity of chemism aeahi®sis (XI)]

25 38| 14 49 1 (129
Eo 18 N, Rs 22 S
Qnw 18 Di| P, 22 F;
Lee 18 Cis| Apy 22 Wiy

< T [1:2]
Gor 12 Hy| Iy M

Vs Y
(21 [1:3] | 15 48 | (63

12 18 22 24
6 4 2

(25 — 14= 11) (49 — 38 = 11)
(15 — 14 = 01) (25 — 15 = 10)
(48 — 38 = 10) (49 — 48 = 01)

The result 12, 18, 22, 24 as unique result in 8tetnatural numbers "taken" from from
Boolean spacess shown in Table 4.1. On the other hand, the dignbf 6, 4, 2 are
found in another arrangement of the number of atontse genetic code, corresponding
to the chemical code (MMR, 2018b, Tab. 4, p. 29Sge also Legend to Figure 4 in
arXiv:2108.01563v4qg-bio.BM]




Table 4.1.The uniqueness of quantities 12, 18, 22, 24 irstte
of natural numbers found in GC arrangemefitahle 4
[The unity of chemism and sensdlI)]

18 42 24 52 28 58 30| 42+ 52 =94 (9458= 30+ 6)
16 38 22 48 26 54 28| 38+48=86 (8654= 28+ 4)
14 34 20 44 24 50 26| 34 +44 =78 (7850= 26+ 2)
12 [3d 18 40 22 46 24[3d +40=70(7046= 240
10 26 16 36 20 42 22| 26+36 =62 (6242= 22-2)
08 22 14 32 18 38 20 22 +32 =54 (5438= 20 - 4)
06 18 12 28 16 34 18| 18+28 =46 (4634= 18-6)
04 14 10 24 14 30 16| 14 +24=38(3830= 16-8)

02 10 08 20 12 26 14 10+20=30(3026= 14-10

Table 4.2Theuniqueness of quantity 30 found in the
shaded area of the previous Table 4.1.

42 + 6 = 8x6 42 -6

= 2x18
38 +4 = 7x6 38 4 =2x17
34 +2 = 6x6 34 2 =2x16

[Bd-0=5x6] |Bd+0 =2x15
26 -2 = 4x6 26 +2 2x14
22 —4 = 3x6 22 +4 =2x13
18 -6 = 2x6 18 +6 =2x12
14 -8 = 1x6 14 +8 =2x11
10 —-10= 0x6 10 +10=2x10




Table 5. The uniqueness of 6-bit binary tree

22 =4 4= 4 21=2
2=16 | 4= 16 2 =8
2X=64 | 4= 64 2= 32
20=256 | 4= 256 27=128
210=1024 | 45= 1024 2°=512
(31x 16=496) (32 x 16=512)

22 =4 8= 8 2=
24=16 | 8= 64 £ =64
2X=64 | §=512 8 =512
28=256 | 8*=4096 | | 16°=4096
210=1024 | 85= 32768 | |32°=32768

26— (0-63)— [ 101010 ]
29— (0—511) — [ 101010101 ]

10



Appendix

Table A1.The number of atoms in the Py-Pu bases and tbeiesponding
nucleotides, determined by the first and secontépenumbers (1)

U C Display AL A G Display A2
12 13 |14 | 15 16 UMP CMP AMP GMP
34 35 |36 37 38
w (a) J
1x28 2x36
1x28 2x36
® (b)

MMR, 1997b, Solution 25 & 28 pp. 62-63: "It shoutd noticed that the whole system is in a
certain way determined by the first and second eggerhumber ... With this observation,
however, it is easy to perceive that the total atmmber within the four pu-pyr bases and their
nucleotides is also determined by the relatiorheffirst two perfect numbers (Solutions 25-29,
pp. 62-63) ... In connection with this, non-existiagtities (a) and yes-existing entities (b) exist
in strict binary symmetry interrelations (cf. Saduts 25 & 28 with 29) [Here: Table Al with
Table A2 ..."] (Cf. Reference: MMR, 1997a.)

Table A2.The number of atoms in the Py-Pu bases and theiesponding
nucleotides, determined by the first and secontéepenumbers (I1)

Display A3 Display A4
12 x 28! x+y=2/1 28
/1 x 06 (a |x-y=1/2 28
T x=35 y=21

11



Table A3. The classification of protein (canonical) amin@daaccording to the
essentiality in relation to Figure 1 and Table Bzsplay A4)

2 2 2 2
T |1 M K L F VvV W
08 13 11 15 13 14 10 18 102
21 26 27 28
[e1+81=102) 11+91=102)] Hx6) (8x6) (L7 x 6]
3 5 4
C H R A S D P E G N QY
05 11 17 04 05 07 08 10 01 08 11 15
33 34 35
33+34+35=02

MMR, 1997b, Solution 29-2 & 29-3, p. 63: "After ohypothesis ... not only the total pu-pyr
atom number, but also the total amino acid atombaimmust be related to the first two perfect
numbers in the next sense ... The amino acids [TIMKWMF are essential: first two (T, 1) can
make the diastereoisomers, the other cannot. Ter Bmino acids inHR ASDPEGNQ Y] are
nonessential, the outer semi essential. Notice3hat 06 + 28 and that 27 + 33 = 26 + 34 = 10 x
06. Notice also that atom number of 08 amino aad§TIMKLFVW] is equal to the atom
number of 12 amino acids in [CHRSDPEGNQ Y]. 21 + 26 + 27 + 28 = 33 + 34 + 35 = 102".
[Note (6.10.2021): The classification is charaetedi by order of quantities of number of
molecules and number of atoms. By this the quasttitf first and last group of molecules (21 and
35) are the same ones we find as determinantseo$ytbtem-arrangements of Py-Pu bases and
their nucleotides (Display 4). This fact shows tha unity of the chemism and semiosis is
realized through the unity of the two componentshef genetic code, of nucleotides and amino
acids. On the other hand, since this unity is medidy second perfect number (Display 4), it is
only proof more that perfect numbers are indeedrdehants of the genetic code.]

12



Table A3.1.The first proof of the uniqueness of the

system-arrangement in Table A3

x+y= 2/1(24) 18, 23, 24, 25 (87 +3)
x—-y= 1/2(24) 28, 29,30 (87)
x=30; y=18

X+y= 2/1(28) 21, 26, 27, 28 (102 £ 0)
X—y= 1/2(28) 33, 34,35 (102)
Xx=35 y=21

Xx+y= 2/1(32) 24, 29, 30, 31 (117 -3)
x—y= 1/2(32) 38, 39,40 (117)

X =40, y=24

13



Table A4. The second proof of the uniqueness of the

system-arrangement in Table A3

(1 x64+1

(2 x64+1
25 40 56 73 194
15 16 17 07 + 1
25 20 26 27 98
(1 x68)=x0 (2 x 68)x0
26 42 59 77 204
16 17 18 10240
26 21 27 28 102
(1x72)-1 (2x72)-1
27 44 62 81 214
17 18 19 107-1
27 22 28 29 106

14



Table A4.1The expansion of Table A4 one step up and onedsem

(1 x60)+2 (2 x60)+2
24 38 53 69 — 184
14 15 16 9242
24 19 25 26 — 94
07 +1
102+0
107 -1
(1x76)-2 (2 x 76)-2
28 46 65 85 — 224
18 19 20 112.2
28 23 29 30 — 110

Table A5. The third proof of the uniqueness of the
system-arrangement in Table A3

G01|S05|Y15\W18 39
78

A04|D07|M11|R17| 39 102
24

13

E10|F14] 37

42 102
89

47

16 17 18
(1% 68) (2x 68)

MMR, 2011, Fig. 3, p. 828: "A specific classifigati and systematization of amino acids which
follow from four diversity types ..."

15



105 125 165 185 45 65 85 13.2 05 45 9.0 145

) 0o 0O (2 1 B O B H B B =

QNDE Y CHR F L WK
S A G P R V I M T
A A A A B A A A A
72 155 195 75 132 135 90 110 115

Figure Al. "Here are given the amino acids from Space-3n{tes) and Space-4 (squares)
depending on the binary value (strict order pangivalues in each group) ...The mean binary
values are given in Figure according to Rakac¢, 1990, p. 10-11; 1994, p. 72. Note that the
sequences (Q, N, D, E) and (S, A, G, P) are theesasrin Mutation ring [in Fig. A2 and A3]."
(MMR, 1997b, Figure 5, pp. 26-27\¢te 1 (6. 10. 2021): Boolean Space-3 in Boolean cuBg, B
corresponding with 6-bit binary tree (Table 5 instisynopsis): 011-001, 011-010, 011-111;
Space-4: 100-000, 100-101, 100-110lpte 2: As signified entities amino acid molecules appear
here; and asignifiers appear Boolean spaces-3 and Boolean spaces-4thaldbnary value of
each of the moleculesThe essentiality, however, appears in both rol¢sigte 3: The
classification of amino acids into essential, sessential ("quasi-essential) and non-essential, as
in (Van Nostrand, 1983, p. 119, Table 2).]

D
(.86 KCAL/MOL)
OUTER

(204%)

A SMALL
s <-f 4;’;%}

Figure A2. "Mutation ring. As the codon ring expresses th@imium change relation among
codons, so the mutation ring expresses the minichenge relation among the amino acids. ... "
(Swanson, 1984, Fig. 2, p. 191).

16



Figure A3. "Mutation ring Il. This Ring could be regarded tHaitation ring Il provided that R.
Swansofs Mutation Ring (Swanson, 1984, Fig. 2) is regaridhedMutation Ring |; Everything is
the same as on Mutation Ring I, only the ST-QK limeshifted by one step on both ends in
relation to Mutation Ring I; and PE-ML line is dleifl only on one (the other) end. The squares
designate the amino acids from Space-4 and triardgsignate the amino acids from Space-3.
The empty squares and empty triangles designatedhessential amino acids, otherwise they
designate the essential amino acids; the dotsrEsighe semi-essential amino acids. The lines
strictly separate non-essential from yes-esseatiaho acids; then the lines strictly separate the
Space-3 amino acids from Space-4 amino acids. Hrerthe two exceptions: C is full-strayed; R
is semi-strayed. One should note that the complearignprinciple is applied as follows: outer-
inner: non-essential amino acids from Space-4 amgptementary with the essential amino acids
from Space-3, etc." (MMR, 1997b, Fig. 6, p. 28Jote (6. 10. 2021): Asignified entities amino
acid molecules appear here; andigsifiersappear Boolean spaces-3 and Boolean spaces-4. The
essentiality, however, appears in both roles.]

17



Figure A4. MMR, 1988, Fig. 30 as well as Fig. 34, p. 117 &428) (text in Section 4, on
p. 183):"The amino acid ring shows a marked division imto groups: hydrophobic, on the left
side of the ring, and hydrophilic, on the rightesidhe first amino acids are coded by pyrimidine
as the middle base, and the second by purine. &déiv¥ision ... is justified by the experimental
measuring of hydropathy (Kyte and Doolitlle, 1982)d polarity (Woese, 1966)[Note (6. 10.
2021):1 came to the hypotheses that are the subjectigfsimopsis at the time when |
wrote the book from which this illustration is takeso 33 years ago. However, | could
not disclose them publicly because | did not hasl@able facts. The facts about the
mirror symmetry, presented in the Box 1, encouragedo do that now.]

18



L

Figure A4.1. The splitting of the amino acid ring from the pgmis Figure into two parts: on the
left is the Boolean space-3 and on the right Thel®m space-4rom the aspect of the positions
of which amino acids they have on the 6-bit birtaeg (MMR, 1998, Fig. 1, p. 284).

19
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