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Miloje M. Rakocevic

GENETIC CODE
aS A
UNIQUE SYSTEM

SKC NIS, 1997.
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Classification by sublevels
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Genetic Code Table (GCT)

—

[ S

A= |.|;" A=
]

— o
= !
Lt =

-1
—

GA
GA
GA
GA

-
":'3' W=







Rakocevi¢c, M.M., Biosystems, 46, 1998
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GG (6) (5)
CC (6) (7)
CG (6) (5)
GC (6) (7)

AC (5) (5)
GU (5) (5)
UC (5) (5)
CU (5) (5)

Tab. 1. The sourse Rumer’s Table
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037 074 111 148 185 222 259 296 333

370 407 444 481 518 555 592 629 666

703 740 777 814 851 888 925 962 999

01 x 037 = 037 01 x 038 =038
10 x 037 =370 10 x 038 =380
19 x 037 =703 19 x 037 =722
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LETTER TO THE EDITOR

Sixty-four Triplets and 20 Canonical Amino Acids of the Genetic Code: the
Arithmetical Regularities. Part 11

Rumer naturally divided the genetic code triplets mto
two equal groups: the first one included the complete
synonymic series of the same 5'-doublets (i.e. degener-

acy 1V), the other (guasi-group) a split series (1.e. Tatud
degeneracy 111, 11, 1). This approach revealed rigorous number

Cily Aln Ser Pro ¥al Thr Leu Arg
mathematical rules which govern the degeneracy and A TH B 106 118 117 119 131 174 = 82525 POy
composition of triplets in the series (Rumer, 1966, Standurd | 78] 1] vafraa] va] 7] 7] va|= B ro v
Konopelchenko & Rumer, 1975; Shcherbak, 1989, e il Rpluple '“-IFF ";EF
1993a). !-f::-*r- b b R

The division of triplets resulted in the formation of N

the corresponding group and quasi-group of canoni- P .fj -i- Ll gl i‘
cal amino acids. Part 1 of this Letter (Shcherbak, e | o -‘-iﬁ'wé':
1993a) describes previously unknown arithmetic j't.
regularities which govern the barionic numbers of L . L
amino acid molecules in both groups (see Fig. 1 and i, a: |41 15| 3tz 43| 43| 57(200] g5 19 P kit
legend). These regularities are difficult to explain i i o
within the unchanged framework of the idea of Cp Le Her Leu Asn Asp Gln Lys Glu His Phe Arg Tyr Met I

191 131 0 105 151 132 140 148 146 147 155 166 174 181 140 $04 = 220 « 10

siatistical amino acid separation. Part 11 of the Letter
P

A ; : ; -|-4.n|'n"rqﬂ?qﬂ‘f-|'n'urﬂ MENE] EIEIENERT
seeks to identify a trend of possible physical interpret- % g n gl ol ool ol sl oltelhp 'u_LH u gl p fu o 'u_;
ation of the new code properties, E;’ :“‘ E'::: };. LLhL b }E: Z"r" E"f' :~l.-‘ ',E,- LRl
The digital pattern of the nucleon number nota- | | 2 ! '
tions (111 = 10, 222 = 10, 333), (925, 592) is notewor- | | | Ll &l Ll '.l-" ! | dalLld
thy in this respect (see Fig. 1). In the first group, the j K _Es-!ul: ;‘u ats | obe | ot _"F, walC ot '-EI
1 | g I "l |8 hfeeg | e L ¢
pumbers are wrillen using the same symbols; in the i ER A ;_E :. _ﬁc‘n N:E E:F. Tg’_ J .E. %1
other, the numbers are arranged by the cyclic permu- & TR g
. = - - . L R s
tation. The cause of the regularity lies in the proper- | | Jpiv] | | " I.C't.
ties of three-digit number notations, multiples of 37 | a1| st 0 | 31| 57| 58 53| 1| v2| Tal 81 91jsoujsar ”I‘“‘ - 110 % 1
T 11

in the decimal additive-position systen. The notations
of the sums, the nucleon number of the amino acid . . ; :

randard bax 074 and P : ; 037 in Fig. | Fio, |. Arithmetical regularities for the barionic numbers of the
standard box U/ .L1 nd Prime Quantum 037 in Fig free amino acid molecules divided into growp TV and quasi-group
can be seen as a fragmentary pattern of the general 11141 (Sheherbak, 19936 ), The sums of nucleons in amino acid
regularity of Table |, side chains are multiples of the Prime Quantum (FQ) 037, Group

In the close vicini ol denimal svatent: IV. In the case of Pro, the formal borrowing of one ducleon ensures
n the close vicinity ol the decimal sysiem, 107 the sums being multiples of the PO both for the standird boxes and

example, some number systems with the bases 4 the side chains, In the PQ dimensions, the sums demonstrate the
{Quantum 13,=7 7 (25,=19), 10 (37), 13 squures of (he first three F'htlimgum:_n numbers. Quusi-group
ol et s IHI-11-1 The sums of nucleons in the standard boxes und the side
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In the close vicinity of the decimal system, [or
example, some number systems with the bases 4
Quantum 13,=7), 7 (25,=19), 10 (37), 13

(49,,= 61), etc, have the same periodic features for
(hree-digit numbers. The use of four symbols in the
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CMBICJI TEHETHYECKON0 KOIA: PEKOHCTPYKIIHA 3TAIIA
' OPEABHOJOITHYECKOR 3BOJIOIHH

CY¥YXOO0JIEO B. B.

Pagee Gmao poxasamo, o 20 ofoEx AMEEORECAOT PASABISIOTCH Ha
5 ceMmeiicTE IO 4 AMWHOKNCIOTH B COOTBETCTBHE C. ONPOMSNOHHEIM NOPAIKOM
B -Ha(opax mepPHX JBYX OCHOBAHEE B EOJOEAX; STOT IOPANCK JErRO BBEIHD-
. mmeTcH, ecam 20°o6INE AMEHOEKECAOT- PACHPENSNNTH OO THCIY -ATOMOB BOJO-
“popxa Ha Monexyay. B sacrommei pabGore oupefeasHEN NOPANOE B AYILIETAX
. ocHOBAHEE EoNoHOR OEACHAETCE HA OCHOBAHEE FHNOTCEHN O OPaacymecTBO- -
BAHNE KPHCTAJANYOCKRX ACCONMATOB HS CBOGOJHHX MONEKYH OCHOBRHWEE =
AMEHOEHCHOT, B 9THX reTepOr¢HHEIX KPHECTAIIETECHEI accomEatax aMEE0-
EECHAQTEH CAYEENE CIPYETYDHLME ADaA0raus AyoIeToR ocHORATWE_ a pae-
. [OMOMeHNSe MONERYHE NONIEEANOCHE npapEny — 40 DpOTOHOB HA HOMILIERC
MOTeKYX, o0PASYHIMEY CTAHNAPTHHIE ROMIAPTMEHT CTPYKTYPH. IIpepnonara-
eTCH, YT0 KPHCTAAIMYeCENe. ACCONEATH CYIIECTBOBANE B BHAS AHOTPOMHELIX
MEIKEX EPHECTAJIUE, B EOTOpHX (pasy PRCTEOPETENA NMPEeACTABAANH yrIeEBo-
popomet. eHeTAYecKER KON D03BOAAET DRABHTE ABA PasHLX HCIONHEX THOA
EPECTAIANEANNE ocHOBammi Boamomuo, DOSTOMY HHIHL sapofEIaAcCE B pe-
SYIbTaTeé COYETAHRE B OfHOR CTPYKTYPe PasERX THIOR HPECTAINHAATM,
WTO OPpHBAAO K nqmeunm IPEWMJII‘IGGKOI‘D accomEaTa KﬂHﬂ‘mﬂﬁ BEJIE~-
HHHEL. ' 5 -

IIpomao y:xRe 20 mer mocme TOro, Kam Gen pacmadpoBan TeHeTHTSCKHIT
w¥on (eam., mampmsmep, [1]). Onmaxo Ao crx mOp BeT eAHOTO MHeEHHA OTHO-
CETEALHO TOr0, KAK OH CAOMHICH, CAYyIafHBl HJIH 3AKOHOMEDHBL KoMOmHA DA
‘gyEneorHfos B Tabmunme wopma. HamGoxee HEHTPETYIOOIHEI BONPOC 3aKIHNIAETCA
B TOM, HET JA KAKOro-TO HIEAYANBHOTO CTEPEOXEMEIECKOro PONCTEA Meiny
pafopanMpr HYRTESOTHAOE B KONOHAX H KONADYeMBIMN AMBPHOKHCIOTAMMAT

He mar jasmo Xemppm ¢ coasropamu [2, 3] coofmmmm 0 CTPYRTYpPHOM
CXONCTEE. PAIHKANIOE AMHEHOKHCIOT B BTOPHIX OCHOBAHMI .nx EKomoHoB. Hemxo=
TOpie JlaHHbe YHKA3HBAKT. HA BO3MOMKHOCTH cnenEdEIeCKOT0 $KOMOIEMeH-
TAPHOTO} - B3ARMONSHCTEHA MeRIy AMBHOEHCJOTAME H HYRKISOTHEAAMH AHTAKO-
nomop [4—7]. Tak, IMemusy [7] opexcraBEa pesynpTATH HCCASMNOBAHMI, Mo+
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Hopamox = m-mne., BHNBNSeMET NDHE pasxexenns AMEHOKECH0T
HA FPYINN 00 YHCTY DPOTOHOE B MONEKYte

PHHE

aANa Cep acm mEC

aCH

Opo Tpe IOy rmc

10 e

1 : Ban des meT THp r Fi A Y

12 : P ¥
13-14 nelt Eme apr ams I AI. I[I A

" B .cAydae AMEHOKECNOT cep, meff, mpr yxasami OCHOBSHEN, BXONANHE B COCTAE WeTLpex
tononos (@8 mecrs) [9]. B pammax — DOBTODANMEecH Bafope: OCHOBAR .
mamux G-asmeorpynny (A = II), s OTHOINEHHH OCHOBaHEI, comep:rammx 6-
kapborrasEy® rpynoy (I m ¥), momer Gmrrs OOCTYIHPOBAHA HA OCHOBAHEE
u3BeCTHOr0 mpaBmaa Yaprada muzs PHE w omuonenogevanrx JTHK [10]:
A+I=T+¥V(T). B camom Jene, nagHOE
OPECYTCTBHE HA KaKAYI0 MOJeRyAy A mmn - Il oo ommoii Moxeryne I' mam V.
Orcropa mosmer 6uiTe Bmpexeno momsTae ocofoli «waprafcroiiy KoMmIeMen-
TAPHOCTH OCHOBAHME B mapax: A —I', A — ¥(T), ~T, II-¥(T). Mo
HATHe KOMOIEMOHATAPHOCTH B STOM CAIYHae HCOOAbSYETCHA nan obosmavenms
HEHSBECTHRIX CTPYKTYDPHBIX OrPAHHYEHHH B OTHOCHTOIBHOM Halope G-ammmo
u G-xapGomin ocHOBaMMIL.




The number of H atoms (in brackets) and conformations

G (05) (04)
N (08) (16)
Q(10) (38)

W(12) (24)

A (07) (03)[S
P (09)(02)
V (11) (08)|F
R (14) (86)

(07)
T(0

9)
(11)
K (14)

(0
(0

(
(

12
66

9)
8)
)
)

D (07) (10)
E (09) (20)
M (11) (20)
1(13) (20)

153
298

388
416

569/686
Nucleon

number

GW+AC+PH+VY +RL=
NQ+SD +TE-FM —KI=
The number of conformations:
GW28 + AC24 -~ PH26 T VY20 - RL88 =142/44 (Outer)
NQ54 +SD19 + TE28 + FM32 + KI86 = 168/ 51 (Inner)
Dark / Light: (210 / 195) // (210 + 100) / (195 - 100) Odd / Even

S58H+ 44 nonH = 102 (622 nucl.) Out
S9H+ 43 nonH = 102 (623 nucl.) (In)

203 10
202 +10

Dark: (41+-1)x 5=210

Light: (40-1)x5=195




TESTIRANIE MOGUCTH SISTEMLA

Tab. 1. Ne ispunjava uslowv samoslicnosti
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Tab. 2.1
3
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Tab. 3.1
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The number of H atoms (in brackets) and conformations
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GW+AC+PH+VY +RL=
NQ+SD +TE-FM —KI=
The number of conformations:
GW28 + AC24 -~ PH26 T VY20 - RL88 =142/44 (Outer)
NQ54 +SD19 + TE28 + FM32 + KI86 = 168/ 51 (Inner)
Dark / Light: (210 / 195) // (210 + 100) / (195 - 100) Odd / Even

S58H+ 44 nonH = 102 (622 nucl.) Out
S9H+ 43 nonH = 102 (623 nucl.) (In)

203 10
202 +10

Dark: (41+-1)x 5=210

Light: (40-1)x5=195




G P ALV CMFYWH RKQNEDTS
9+18=27 40+36 =76 74 + 54 =128 81+ 72 =153

Atom number: (27 + 153 =180); (76 + 128 = 204)

GPALVICMFYWHRKAQNEDTS
Pairs on the linear arrangement in Fig. 1: Odd (633+11)/ (622 - 11) Even

VI LCAMPFGYSWTHDREKNRA Q
Pairs on the circular arrangement in Fig. 1: Odd (569 / 686) Even

GP ALVI CMFYWH RKQNEDTS

Singlets on the linear arrangement in Fig. 1: Odd (627-10) / (628 + 10) Even




