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[3D Genetic Code]

Expanding the antihomologue base

. PICOTECHNOLOGY 2D, 3D, 4D
. CONVENTIONAL DESIGNATIONS

HOW TO READ 2D DIAGRAMS OF PICOTECHNOLOGY

Structural
template of
amino acid
residue

Second base position

First base position

UGU

UGC

UGA

UGG

CGU

CGC

CGA

CGG

AGU

AGC

AGA

AGG

G

| GGU

GGC

GGA

QFaaaiEaic@F|aiEleac

GUG | V3¢

GAG |E | GGG

Third base position

oL -
B.

= 1/5 turn of pi-helix (pi-turn)

n

1/4 turn of the alpha helix (alpha turn)
1/3 turn of beta helix (beta turn)

310~ 1/3 turn 31p-helix ( 3p-turn)


mailto:nanoworld_laboratory@mail.ru
https://sites.google.com/view/3d-genetic-code/2d-3d-4d-xrd
https://docs.google.com/document/d/11S0NWPnGuhnZNRlOGKoInWxFXYmwfkNj/
https://docs.google.com/document/d/1KKmOpN0SizrslzdlgVvyepNggFNPOCwp/
https://docs.google.com/document/d/1vjcH8xPiKstxlzhyM70sc2ON2Otr8iwJ/

The pitch of the
methionine helix is
approximately 25%
larger than that of a

standard alpha helix

Methionine helix

Alpha-helix Beta-helix Pi-helix 310-helix

One or more prolines in a raw

3D STRUCTURES OF AMINO ACID RESIDUES

Ala: gee, gea, get, geg Val: gic, gta, git, gig Gly: gge, gga, ggt, ggg Leu': cfc/ cta, ctt, ctg Leu®: fta, ttg Lys: aaa, aag

Stop-kofon: taa, tag, tga

Ipmveganme. Sopa aToMOE KHCIOpOJa noma:-m- LESTOM, YIIepoda — FOMYOEIM, a30oTa -
- ; CepLl — JEeITEIM. FTEKTPOHE] BHEITHHK 2TeKTPOHHEN obomoder atomos, dropuaupyvionae
MOTeKVIApHYED 3IeKTPOHHVES 000TONEY aMHHOKHCTIOT, 0002HATCHED KOTEITAME.

Jaz Arg, Leu u Ser npeacTaBIeHE! IO JEE MOIETH HEOMEPOE IO MOTOKEHHID PATHKATA, KOTOPEIS
KOTHPVIOTCA IO DASHOMY.

COMPACT 2D PICOTECHNOLOGY DIAGRAM

Red is an alpha helix.

The orange is a 310-helix.

Pink is a single alpha / 310 helix code.
Blue is a py-helix.


https://docs.google.com/document/d/1gWlQ7-ExZGSjkHeP9p8PxMPKI1Zzfq5W/
https://docs.google.com/document/d/1ngvLIxg4jzSLRH05bgC4dFd2WMu7eCvZ/

Green is a beta helix.

Lilac - methionine helix. It has a larger pitch of "thread" than the usual alpha-helix.

Black in abbreviated form and white in unfold means either an unknown code or the end of the
translation.

Cyclic repetition of colors - software helix.
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HEEEE Fihelixsection MyGGN F A TATTCS TD] HAPASBOTEF IASTAME SAN
; . 1] [NEGN L VBENEY viEDs s o RI vNEARB«ERDLSF
MENEN 310 helix section GRNORT WD s LENT il
. - . DEDED T B R EER CH B B
BHEBEEE Mmethionine helix section D0 BEE o oo T B B
Proline helix section 7 0 7o O fioToT DTDT NOETHLENE
. ) 1] JEfn oV F T ENG L T 7 [8 < NHF D DS v WG K DI
Single alpha/310 helix code SRVDGNT 1A B O N0 O
- . @0 B B B NCADOEMEMN B6E60E- GAKGGN
. Single beta helix code DGSHlSSL YMYQGVTGGDDTE T viollF HAYGNNITGN
NG [lE DV NDIEGGNS QoGNS IY LDJYPSIGGKGEDD
m Single pi helix code H1sGoET] GMDFGNDNT 6VVTNIRVEGOHE vl e]
i o TcsMABEN v YGDCATE I @O TvHOGHEEL 10@BRAGNDLF I YN
Single methionine GNDGSMSIDGSNTYMNT IillvEGVEGcE@opIIIGNNIDNIL GNDIL
. . 6] ] TITDF NESADDKEVEAD L LDANGE L DESRENS
P Single proline INIERVQ T €] G| FEQFSolYEs ASHD s on EENTEEE o L BT
How does the 3D Genetic code table work?
”ght left left Second base position
i U
o 36 1/5T glc g
. 4 g "~ B g
METHIONINE : 3
Q Q
(2} 12}
8 8
B A 2
AAA AAC AAG AAT ACA ACC ACG ACT & =
CAA CAC CAG CAT CCA CCC ccG CCT .

CGA CGC CGG CGT CTA CTC CIG CIT -
GAA GAC GAG GAT GCA GCC GCG GCT = i e

GGA GGC GGG GGT GTA GTC GTG GIT A RISEDE

TAA  TAC TAG TAT TCA TCC TCG TCT Input |

data: GGC GGC GGC GGC GGT GGT GGA GGA ...

TGA TGC TGG TGT TTA TIC TIG TIT 1 2 3 4 5 6 7 8

FULL (EXPANDED) DIAGRAM

1 - ordinal number of the amino acid residue in the protein molecule
2 - triplet code

3 - one-letter code of amino acid residue

4 - three-letter designation of amino acid residue

5 - simplified composition code

6 - graphical interpretation of a simplified composition code

7 - composition code

8 - graphic interpretation of the composition code

9 - a note that sounds when you install this amino acid in a growing protein chain
10 - graphic representation of a note (or percussion instrument)
(Version Composition code 7)

Composition code Version 9
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1 I 1111111111111
2 2222222222222
E 3 3333333333333

\i. 4 [0 4444444443444

straight alpha helix
straight beta helix
straight pi helix
straight 310 helix

5 AF 5 single alpha/310 code
[ 6 65666666666 methionine in the helix
m 7 Wy 7 single pi code
. 8 ¢ s single beta code
P o 91 proline at the end of any helix
P 48 95 single proline
P N 93 single proline
P AF 9 single proline

- coil of alpha helix (red) - 4 amino acid residues with the code "1",

- coil of beta-helix (green) - 3 amino acid residues with the code "2",
- 310-heix coil (orange) - 3 amino acid residues with the code "4",

- coil of pi-helix (blue) - 5 amino acid residues with the code "3"

- light gray - stop codon

Alpha helix - right,
Pi helix - left,

Beta helix - left,
310 helix - right.

Program helices are a repetition of a sequence of compositions. For example, one alpha-helix code, then
one pi-helix code. n (35) specifies a program spiral, and n3 or n5 are simple spirals (a pi-helix and an
alpha-310 helix).

111111111111111111111 - straight alpha helix

4444444444444444444 - straight 310-spiral

3333333333333333333 - straight pi-helix

2222222222222222222 - direct beta helix

232323 - software 23-helix

141414 - software 14-helix



n 3212-helix n 233 helix n 13323 helix

One-to-one correspondence between the sequence
and 2D and 3D Picotech diagrams

>ENA|KBQ88923|complement 2319 nucleotides
ttggcegecegttgecageggtgeegttagegecgecaccegegecgecagecceggecge
cccaccggceaccaccgetgeegecttgacctecttgecegeegttgeegeegggactggt
gttgggcecgetgeegeeggegecgececgeaccgecgacttegecgtecgegeegttgee
geccttgeegeegecgacgecaccgatacegtegecgecggegecaccactgecgectet
gcegecggtgeegeegttgeegeeggecgageeggtgeecggecceacegttgetgecage
cgtggeggeccecggeagegeegecgttgeegeegtecgecgeeggtacegttggegecgac
ggtaccgceegttgetgecegeggeaccaccggeaceggegtttcegecctttcegecaat
cccaccgtttcegecgctatttcegetaccaceggegtetcegecagegecgecgatgge
geegttgeegeegttgeegeeggtaccteeggteecgecgecgacgeegtegatgeeget
accgccagceaccgecggttccacegttgeegeeggeegegecggtteegecatgeecegee
gtcgccagegeceggttgegecggagatgecgacggeaccageegegecatetcegeegte
gccgecattgccagegatacegttggegeeccggagtggcaccggegeegecegegeccge
gtcteegececttteegeegetgeegeecgegeegeegetgttgeeggeggtgetgetggt
gacgcctgetcecacegtegecgectttgecgecattgeegecegeececgecagececgge
ggtgcegeegttggeggegeegecegtcacegeeggttccgeeggegecaccactacegee
gttgcegeegttgecttgttggecgecggtgecggtgeeggeggetcegeeggttcegee
ggttcegeeggeccegecggeccegecggeccegecggececegecggeccecgecggecce
geccggeccecgecggeccegeeggeccegecggecccgecggeccegeeggeecccgeegge
ccegeeggeccegecggecccgecggeceegecggeccegecggecccgecggeceegec
ggccecgecggeccegecggeccegecggeceegecggeccegecggeccegecggecee
gceggecccgecggeccegeeggeccegeeggeecccgecggeccegeeggecccgeegge
ccegeeggecccgecggecccgecggeccegecggeccegecggecccgecggeceegec



https://docs.google.com/document/d/1REI-nHCMxAf130t6af3kYIUjhtWLZ-Wt/
https://docs.google.com/document/d/1REI-nHCMxAf130t6af3kYIUjhtWLZ-Wt/

ggceeegeeggeeeecgecggeccegecggeccegecggecccgeeggeceegecggecee
gceggececgecggeccegecggeccegecggeccecgeeggeccegecggecccgecgge
£CCgeeggeeccgecggeccegecggeccegecggececgecggeceegecggeccegec
ggceecegecggeccecgecggecccgecggecccgccggecccgecggeccegecggecee
gceggececgeeggeccegeeggeecegecggeccecgeeggeccegecggecccgeegge
€CCgeeggeecegecggecccgecggecccgccggecccgecggeccecgecggeccecgee
ggceeegeeggeeeegecggeccegecggeccegecggecccgeeggeccegecggecce
gceggececgecggeccegecggecccgecggeccecgeeggeccegecggeccegecgge
€CCgeeggeeccgecggeccegecggeccegecggececgecggececgecggeccegec
ggceeegecggeccecgecggecccgecggeccegccggecccgecggeccegecggecee
gceggececgeeggeccegeeggeecegecggecccgeecggeccegecggeceegeegge
€CCgeeggeecegecggeccegecggeccegccggecccgecggeccecgecggeccegec
ggceeegeeggeeeegecggeccegecggeccegecggecccgeeggeccegecggecee
gceggececgecggeccegecggeccegecggeccegeecggeccegecggeccegecgge
ccegecggeecegecggeccegeeggeceegeecggeccegeeggeeccgectgtggtgee
ggcggeggeggtggtggtgttgtetgegeegtttcegecgttgeegecgacecegeegte
accgccgttgecggegttgeegteggegecttggggtga

KBQS8R8923

VIR VSAATRAASPGRPTGTTAAAL TSLPAVARET 0VIARAGAARTADFAVRAV
| aaaDATOTVAAGA T TS I R IRl P T AR GoPGSAAVAAVAAGRY
Gl ARGTT6T VRN BRI 8 G5 AAD I B VIR P A-0AY R
75 1A VAAGRAGSANPAVASAGHRBDADGT SRAT SAVAA T BV BAN 6 TGAARAR
VAL LA onc6sACHGS AGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPA

PAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAG
PAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGP ALPAGPAG

PAGPAGPAGPAGPAGPAGPAGPAGP AGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPA

PAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPA

PAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPAGPA

PAGPAGPAGPAGPAGPACGAGGGGGGVIEEV]
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£{»I=Genetic code

1992 2019

Kon |Octarox BaprasT| Ne DNA ami AMI Sv ar Score
AAAllys |3 1 AAA K LYS g N 3 F#1 g -l
AAC|Asn |1 2 AAC N ASN B 5 H1 <
AAGys |1 3 AAG K LYS B 5 rF31
AAT [Asn |3 4 AAT N ASN g N 3 H1 ~n
ACA[Thr |2 5 ACA T THR 2 E2 ~n
ACC|Thr |1 6 ACC T THR Il 5 E2 <
ACG[Thr |4 7 ACG T THR [ 5 E2 ~w
ACT|The |3 8 ACT T THR n o 3 E2 ~u
AGA[Arg |3 9 AGA R ARG L B 3 D1 .
AGClser |1 10 AGC ) SER B 5 A2 =
AGGlArz |1 11 AGG R ARG Bl 5 D1 .
AGT[Ser |3 12 AGT S SER g 8 3 A2 =
ATA [Tle 2 13 ATA | ILE 2 C2 = |
ATC [Tle 1 14 ATC I ILE B 5 c2 =
ATG Met |1 15 ATG M MET Bl 6 G1 "
ATT |l 3 16 ATT I ILE . " 3 C2 N
CAAGIn |3 17 CAA Q GLN L N 3 G1 o
CAC [His 1 18 CAC H HIS Bl 5 A1 .~
CAG|GIn |1 19 CAG Q GLN Bl 5 G1 ©!
CAT [His |3 20 CAT H HIS n T 3 A1l .~
CCAPro |2 21 CCA P PRO 92 A3 =g}
ccclpro |1 22 ccce P PRO 91 A3 e==gEiD
CCGlPro |4 23 cCCG P PRO 45 95 A3 ==gEIp
CCT [P0 |3 24 CCT P PRO . '8 93 A3 ==d}Ip
CGA|Arg |2 25 CGA R ARG 2 D1 .
CGClArg |1 26 CGC R ARG B 5 D1 .
CGGlarg |4 27 CGG R ARG [ 5 D1 .~
CGT|Arg |3 28 CGT R ARG o 3 D1 p ==
CTA [Leu |2 29 CTA L LEU 2 H ~s
CTC [Leu |1 30 CTC L LEU B 5 H1 <
CTG[Leu |4 31 CTG L LEU [ ] 5 H1 <
CTT [Len |3 32 CTT L LEU g " 3 H1 <
GAAlGm |3 33 GAA E GLU L 5 3 G1 -
GAC|Asp |1 34 GAC D ASP B 5 H1 <
GAG|Glu |1 35 GAG E GLU B 5 G1 "
GAT |[Asp |3 36 GAT D ASP o 3 H1 ~»
GCAlAla |2 37 GCA A ALA 2 A3 <
GCClAla |1 38 GCC A ALA Bl 5 A3 bl
GCGlAla |4 39 GCG A ALA [ ] 5 A3 bl
GCT |Ala |3 40 GCT A ALA e 3 A3 <
GGA[Gly |2 41 GGA G GLY 2

GGClGly |1 42 GGC G GLY B 5 GO0

GGGlGly |4 43 GGG G GLY [ ] 5 GO

GGT|Gly |3 44 GGT G GLY g N 3 GO

GTA [Val |2 45 GTA V VAL 2 G2

GTC[vVal |1 46 GTC Vv VAL B 5 G2

GTG|Val |4 47 GTG Vv VAL [ 5 2

GTT [Val |3 48 GTT Vv VAL L & 3 G2

TAA[TKD |- 49 TAA TKD [ ] o0

TAC [Tyr 50 TAC Y TYR B 5 D1

TAG |[TKD |- 51 TAG TKD [ ] o0

TAT [Tyr 52 TAT Y  TYR - 3 D1

TCA[Ser |2 53 TCA S SER 2 A2

TCC [Ser 54 TCC S SER Bl 5 A2

TCG |Ser 4 55 TCG S SER | 5 A2

TCT [Ser 56 TCT S SER g N 3 A2

TGA|TKD |- 57 TGA TKD [ ] o0

TGC [Cys 58 TGC C CYS B 5 E2

TGG [Tip 59 TGG w TRP B 5 D1

TGT |Cys 60 TGT c CYsS 'y 3 E2

TTA [Leu 61 TTA L LEU L 5 3 H1

TTC [Phe 62 TTC F PHE Bl 5 G1

TTG Leu 63 TTG L LEU B 5 H1

TTT [Phe 64 TTT F PHE g B 3 G1




The result of processing 62 genomes (approximately 6 million proteins)
was obtained in an hour 2025
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Kushelev: The presence of antihomologue proteins clearly demonstrates
the existence of a 3D genetic code. If it did not exist, proteins with the
same amino acid sequence would take the same form. A classic example
of antihomologues is binase and barnase.

Nanoworld Laboratory Newsletters 597


https://subscribe.ru/archive/science.news.nanoworldnews/201703/27221117.html/

>M14442.1 B.amyloliquefaciens barnase gene, complete cds
CTGGAAAACGTCACATTGCTTCCGCATATCGGGTCAGCAACGGCTAAAATCCGCTTGAATATGTTCACAC
AAGCCGCTCAAAACATGATTGACGCCGTATACGGAAGAACGCCGAAAAACCTTACTAAGGAATTTCAATA
AGAAGAAAAATCCCGGTTGGTTCAGCCGGGGTTTATTTTTCGCTAGATAAAAAGTACTATTTTTAAATTC
TTTCTATTCCTTTCTTTCGTTGCTGATACAATGAAAAGGAATCAGCTTCACATGATGAAAATGGGAGGTA
TTGCTTTGAAAAAACGATTATCGTGGATTTCCGTTTGTTTACTGGTGCTTGTCTCCGCGGCGGGGATGCT
GTTTTCAACAGCTGCCAAAACGGAAACATCTTCTCACAAGGCACACACAGAAGCACAGGTTATCAACACG
TTTGACGGGGTTGCGGATTATCTTCAGACATATCATAAGCTACCTGATAATTACATTACAAAATCAGAAG
CACAAGCCCTCGGCTGGGTGGCATCAAAAGGGAACCTTGCAGACGTCGCTCCGGGGAAAAGCATCGGCGG
AGACATCTTCTCAAACAGGGAAGGCAAACTCCCGGGCAAAAGCGGACGAACATGGCGTGAAGCGGATATT
AACTATACATCAGGCTTCAGAAATTCAGACCGGATTCTTTACTCAAGCGACTGGCTGATTTACAAAACAA
CGGACCATTATCAGACCTTTACAAAAATCAGATAACGAAAAAAACGGCTTCCCTGCGGAGGCCGTTTTTT
TCAGCTTTACATAAAGTGTGTAATAAATTTTTCTTCAAACTCTGATCGGTCAATTTCACTTT

ba

=
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binase

GTC

AT A= TN e IO e SN« IO I MOS0 M s~ IO N O AamM I N NS OO T A I M EO R S SN F O ROl R - T OO AR« <O ROz~

3 K2 G 03 B3 E0 G B3 L G O B3 G N G NG N G B G b sk s sk G GO [ N G G0 b s b s G R CN GO DN R R TGN R R G G G P CN G CN GO CN G 63 P G KN ST G G 13 G GO G R P GO PG R RO KN ST R Gab GO G R G RD G KD B 71 K G G G R G EN O GO G 0D G B3 RS G GO O GO G O

R T IP I P IOPIeY | | | PR ||| P RNy T PR P R RS B ULV PGP P RRP YT Y

>X53697.1 B.intermedius gene for extracellular RNase (binase)
GACGCAGGATTCGGAGCTGCGTCTTTTTATTTATTTCATCAGAAGGTTATCAGGAAAAAAGCCTCATTTT
AGCAAAGAACCTGTTTCTTTACATTTCCTTCATGTTCGGGTGCTATAATATGAGGTAGACAAGCATCAAG
AGGACAGCATCCGATTTCCTTAATAGGAGGATGAAGATGAAAAAAATCAGTTCGGTTTTTACTATGTTTG
CTCTGATCGCTGCTATTCTGTTTTCTGGTTTTATTCCGCAGCAAGCCTATGCCGAAACACCTCTTACACA
GACCGCCACAAATGAAACAGCTACTATTCAACTTACATCAGATGTTCATACCCTTGCCGTCATTAATACG
TTTGATGGTGTAGCAGATTATTTAATTCGCTACAAACGATTGCCTGATAACTACATCACAAAATCACAAG
CAAGTGCTCTTGGATGGGTGGCATCAAAGGGAAATCTAGCAGAGGTTGCCCCAGGTAAAAGCATCGGTGG
AGATGTTTTCTCTAACCGGGAGGGACGTCTTCCTTCAGCAAGCGGCCGAACATGGCGTGAGGCAGATATC
AACTACGTCTCTGGCTTCCGAAATGCTGACCGCCTCGTGTATTCAAGTGACTGGCTCATTTACAAAACAA
CAGACCATTATGCAACTTTCACACGTATTCGATAATCAATCAAAAAACAGCCCCATTTGACGTAGGGCTG
TTTTTTATGCTGCCTATGGC

Today we managed to find several hundred more antihomologue proteins.
| invite you to the antihomologue exhibition:



Antihomology = Software allotropy
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Antihomology = Software allotropy
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Antihomology = Software allotropy
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Software allotropy

Antihomology
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Further evidence for separate coding of amino acid isomers

Antihomology = Software allotropy
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Antihomology = Software allotropy
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The significantly greater number of secondary structure types of polyserine compared to polyvaline, polyproline,
polyglycine, polyglutamine... is additional indirect evidence of coding of different isomers of serine by different
triplets. The first indirect evidence is the presence of two groups of triplets coding for serine, arginine and leucine.

The folding hypothesis is refuted by the software
allotropy (compositional coding) of protein structure
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‘s allotropy disproves the folding hypothes
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The easiest way to test the new technology is by X-ray diffraction on simple structures such as
polyvalin:
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ETC64880: https://www.ncbi.nlm.nih.gov/nuccore/564568708

OXS06857: hitps://www.ncbi.nlm.nih.gov/nuccore/1226034760
KOF67455: https://www.ncbi.nlm.nih.gov/nuccore/918287724
OUM69688: hitps://www.ncbi.nlm.nih.gov/nuccore/1198313040Q
PIS11988: https://www.ncbi.nlm.nih.gov/nuccore/1277217132
KOF75295: https:/www.ncbi.nlm.nih.gov/nuccore/918302080

OLP77457: https://www.ncbi.nlm.nih.gov/nuccore/1129165616
KYMB86846: https://www.ncbi.nlm.nih.gov/nuccore/1009361734?&fmt_mask=65536

OTF86159: https://www.ncbi.nlm.nih.gov/nuccore/CM007906.1?report=fasta&sat=37&satkey=307832265&itemID=1362
KKF17324: https://www.ncbi.nlm.nih.gov/nuccore/808866584?&fmt _mask=65536

XP_002382247: https://www.ncbi.nlm.nih.gov/nuccore/238502026
OLP98873: hitps://www.ncbi.nlm.nih.gov/nuccore/1129194414

CDW76368: https://www.ncbi.nim.nih.gov/nuccore/678335661

AHB99005: https://www.ncbi.nim.nih.gov/nuccore/564747871?&fmt mask=65536
OAQ27448: hitps://www.ncbi.nlm.nih.

OUMB69730: https://www.ncbi.nlm.nih.gov/nuccore/1198313040

OGL53990: hitps:/www.ncbi.nlm.nih.gov/nuccore/1084158629

EIE92391: https://www.ncbi.nIm.nih.gov/nuccore/76151980

XP_001590524: https://www.ncbi.nlm.nih.gov/nuccore/156049114
OTG33229: https://www.ncbi.nlm.nih.gov/nuccore/CM007891.1?from=7600734&to=7601591&sat=37&sat_key=307832447

OLQ06943: hitps://www.ncbi.nlm.nih.gov/n re/11292044
XP_001895277: https://www.ncbi.nlm.nih.gov/nuccore/170580473
XP_001584576: https://www.ncbi.nim.nih.gov/nuccore/156030497
KOF84884: https://www.ncbi.nlm.nih.gov/nuccore/918315370
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