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[Mpessewanne. fAapa aTOMOE KHCIOPOIA MOKATAHES _ HECTOM, VIJCpOJa — FOMyOaM, a30Ta -
m CEPR — EEITHM. FIEETPOHE BHEITHAX ATeKTPOHHLN oboi04qek aTomon, hopuampyiomme
MOTERVIAPHVIO 3 TEKTPOHHYIO 000T0MKY AMIHOKHCIOT, 0botHAMCHE B, KO ThiIaM

Adnx Arg, Leu u Ser npeacTagacHn mo I8¢ MOJSTH HIOMEPOE 10 MOTOMCHHID PATHKATA, KOTOPhE

KOAHPYVROTCR MO PAaiHOMY

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

standard alpha helix

o

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



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

One or more prolines in a raw

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.

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.

How does the 3D Genetic code table work?

Second base position

right right right left left

@ o) &

310 1/3B 1/5W
AAA AAC AAG AAT ACA ACC ACG ACT
AGA AGC AGG AGT ATA ATC ATG ATT
CAA CAC CAG CAT CCA CCC ccG CCT
CGA CGC CGG CGT CIA CTC CIG CIT
GAA GAC GAG GAT GCA GCC GCG GCT
GGA GGC GGG GGT GTA GTC GTG GTT
TAA TAC TAG TAT TCA TCC TCG TCT
TGA TGC TGG TGT T]'A 'rrc “‘G T data: G(:C GGC ch ch GgTGgTGGAGGA

2 7 8

First base position
Third base position

BEEEN Alpha helix section
..... Beta helix section
BEEEE P helix section
WM 310 helix section

BHEBEEE Methionine helix section

Proline helix section CMoO7895

310 helix Pi helix Pi helix

MNVVKEH II.VIIF-PIVIR-- siis VIT 10HTED Q--ISIF PIIG
K Vi QONERME o 7 R BrE

Single alpha/310 helix code

Single beta helix code

- PBIEPP-
HINP BE O TE XA ™" ", A NENE
--IIMIMMIMIIMIMIIMIMIIMIMIIMIMIMIMIIM_MM.'MM..MI
MT 1M1 1 D 4TS
MMM MMM MM MM A M M s, e NN

Single pi helix code

Single methionine

v EHEE

Single proline

MMM 414 M M 40 MMM MM 000 M 2 Methionine helix

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


https://docs.google.com/document/d/1ngvLIxg4jzSLRH05bgC4dFd2WMu7eCvZ/

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

1 I 1111111111111 straight alpha helix
2 2222222222222 straight beta helix
E 3 3333333333333 straight pi helix
‘L4 [ 4444444444444 straight 310 helix
_ 5 4F S single alpha/310 code
(Y| 6 m se666666666 methionine in the helix
m 7 Wy 7 single pi code
. 8 J4F 8 single beta code
P o 91 proline at the end of any helix
P aF 95 single proline
P " 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




£{»E-Genetic code

1992 2019

Kox |Ocrarox Bapmamt) Ne DNA ami AMI Svar Score
AAAllys 3 1 AAA K LYS . 1 3 F#1 N
AAC/Asn |1 2 AAC N ASN [ ] H1 <
AAGLys |1 3 AAG K LYS B 5 rf21
AAT|[Asn |3 4 AAT N ASN L " 3 H1 <
ACA|Thr |2 5 ACA T THR 2 E2 ~w
ACC|Thr |1 6 ACC T THR B 5 E2 ~n
ACG|Thr |4 7 ACG T THR | ] 5 E2 ~n
ACT|Thr |3 8 ACT T THR L " 3 E2 ~n
AGA[Arg |3 9 AGA R ARG Lo 3 D1 b=t
AGClser |1 10 AGC S SER I 5 A2 =%
AGGlArz |1 11 AGG R ARG Bl °5 D1 -,
AGT[ser |3 12 AGT S SER L N 3 A2 o)
ATA |Tle 2 13 ATA | ILE 2 c2 = |
ATC [Tle 1 14 ATC | ILE B 5 c2 =
ATG [Met |1 15 ATG M MET B ¢© G1 ©wo
ATT |l 3 16 ATT | ILE L N 3 c2 =
CAA[GIn |3 17 CAA Q GLN L " 3 G1 o=
CACHis |1 18 CAC H HIS B 5 A1 .,
CAGlGln |1 19 CAG Q GLIN Il 5 G1 .-
CAT [His |3 20 CAT H HIS L 0 3 A1l .
CCAPro |2 21 CCA P PRO 92 A3 gD
CCC[Pro |1 22 CccC P PRO o1 A3 =—fEID
CCGPro |4 23 CCG P PRO ar 95 A3 —=mdiIp
CCT [Pro 3 24 CCT P PRO T 93 A3 =t
CGA|Arg |2 25 CGA R ARG 2 D1 .
CGC|Am |1 26 CGC R ARG Bl + D1

CGGlArg |4 27 CGG R ARG ] 5 D1

CGT|Ag |3 28 CGT R ARG L 0 3 D1

CTA Leu |2 29 CTA L LEU 2 H1

CTC[Leu |1 30 CcTC L LEU B 5 H1

CTG|Leu |4 31 CTG L LEU ] 5 H1

CTT Leu |3 32 CTT L LEU nL 3 HA1

GAAGlu |3 33 GAA E GLU L'y 3 G1

GAC|Asp |1 34 GAC D ASP I 5 H1

GAG|Glu |1 35 GAG E GLU B 5 G1
" 36 GAT D ASP g 3 H1

GCA|Ala |2 37 GCA A ALA 2 A3

GCC |Ala 1 38 GCC A ALA B 5 A3

GCG|Ala |4 39 GCG A ALA | 5 A3

GCT|Ala |3 40 GCT A ALA L " 3 A3

GGAlGly |2 41 GGA G GLY 2

GGCloly |1 42 GGC G GLY B 5 GO

GGG|Gly |4 43 GGG G GLY [ ] 5 GO

GGT|Gly |3 44 GGT G GLY L N 3 GO0

GTA [Val |2 45 GTA V' VAL 2 G2

GIC|val |1 46 GTC Y VAL B 5 G2

GTG|Val |4 47 GTG Y VAL [ ] 5 2

GTT [Val |3 48 GTT Y VAL L N 3 G2

TAA|TKD |- 49 TAA TKD [ ] 0

TAC [Tyr |1 50 TAC Y TYR I 5 D1

TAG|TKD |- 51 TAG TKD [ ] o0

TAT [Tyr |3 52 TAT Y TYR e 3 D1

TCA |Ser . 53 TCA S SER 2 A2

TCC |Ser 54 TCC S SER B 5 A2

TCG |Ser |4 55 TCG s SER | 5 A2

TCT |Ser 56 TCT S SER N 3 A2

TGA|TKD |- 57 TGA TKD [ ] 0

TGC |Cys 58 TGC c CYs B 5 E2

TGG |Trp 59 TGG w TRF B 5 D1

TGT |Cys 60 TGT (o CYs L 3 E2

TTA [Leu 61 TTA L LEU g 3 3 H1

TTC [Phe 62 TTC F PHE B 5 G1

TTG |Leu 63 TTG L LEU B 5 H1

TTT |[Phe 64 TTT F PHE oL 3 G1




The result of processing 62 genomes (approximately 6 million
proteins) was obtained in an hour 2025
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Secondary structure of the protein Q-helix 12 amino acid residues per coil
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Approximately 32 amino acid residues per 11/4 coil turn. 128 amino asid residues for 11 turns.
11.64 amino acid residues per turn.

Kushelev: Let's see how the 3D model of a protein molecule with a Q-helix of 100 amino
acid residues will look (from 14 to 114).

This is its 2D structure and assembly notes:



ENA|EFES4881|
Ne DNA

ami AMI 4var Bvar Score  Size
1 GTG V VAL 4 mm s aa G2
2 CcTT L LEU 3 L™ 3 ™ H
3 GTA V. VAL 2 r 2 a5 ©2
4 TIT  F PHE 3 » 3 w Gl
5 TAT Y TYR 3 ™ 3 " D1
6 ACA T THR 2 r 2 & B2
7 GCA A ALA 2 ar 2 x A |
8 CTG L LEU 4 mE a H1
9 TTT  F PHE 3 L 3 w Gl
10 TTT  F PHE 3 L 3 w Gl
1 ATT | ILE 3 - 3 ™ C2
12 TCT S SER 3 ™ 3 ™ A
13 GGT G GLY 3 - 3 ™ G0
14 CAA Q GLN 3 e 3 L G1 he=od
15 CAC H Hs 1 [ 5 a5 Al N
16 CAA Q@ GIN 3 3 ™ Gl e
17 CAC H HIS 1 5 r A1 | 118
18 CAA Q@ GLN 3 3 ™ Gl L
19 CAC H Hs 1 [EEE 5 aF Al Il
20 CAA Q GLN 3 L™ 3 w Gl a1l
21 CAC H Hs 1 [ 5 & Al N
22 CAA Q@ GIN 3 3 ™ Gl [l
23 CAC H HIS 1 5 r A1 | 118
24 CAA Q GLN 3 3 L G1 he=o
25 CAC H HIS 1 5 - A1 h=as
26 CAA Q GLN 3 3 w Gl a1l
27 CAC H HIS 1 5 - A1 =l
28 CAA Q@ GIN 3 3 ™ Gl L
29 CAC H HIS 1 5 r A1 | 258
30 CAA Q@ GLN 3 3 ™ Gl L
31 CAC H HIS 1 5 - A1 hag
32 CAA Q@ GIN 3 3 a Gl e
33 CAC H HIS 1 5 a4 A1 hees
34 CAA Q@ GLN 3 3 ™ Gl L
35 CAC H HIS 1 5 r Al | 258
36 CAA Q@ GLN 3 3 ™ Gl .~
37 CAC H HIs 1 5 a£ Al hag
38 CAA Q@ GIN 3 3 ™ Gl i
39 CAC H HIS 1 5 F 2 A1 hees
40 CAA Q GLN 3 3 L G1 he=o
41 CAC H HIS 1 5 r Al | 258
42 CAA Q GLN 3 3 w Gl a1l
43 CAC H HIS 1 5 - A1 =
44 CAA Q@ GIN 3 3 ™ Gl [l
45 CAC H HIS 1 5 r A1 | 118
46 CAA Q GLN 3 3 L G1 he=o
47 CAC H HIS 1 5 r Al | 258
48 CAA Q GLN 3 3 w Gl a1l
49 CAC H HIS 1 5 - A1 =l
50 CAA Q@ GIN 3 3 ™ Gl (e
51 CAC H HIS 1 5 r A1 | 258
52 CAA Q@ GLN 3 3 ™ Gl L
53 CAC H HIs 1 5 o A1 hag
54 CAPA  Q GLN 3 3 w Gl a1l
55 CAC H HIS 1 5 a4 A1 hees
56 CAA Q@ GIN 3 3 ™ Gl L
57 CAC H HIS 1 5 r Al | 258
58 CAA Q@ GLN 3 3 ™ Gl L
59 CAC H HIs 1 5 a£ Al hag
60 CAA Q@ GIN 3 3 a Gl i
61 CAC H HIS 1 5 a4 A1 hees
62 CAA Q@ GLN 3 3 . Gl L
63 CAC H HIS 1 5 r Al | 258
64 CAA Q GLN 3 3 L G1 he=od
65 CAC H HIS 1 5 - A1 =
66 CAA Q@ GIN 3 3 ™ Gl [l
67 CAC H HIS 1 5 r A1 | 118
68 CAA Q@ GLN 3 3 ™ Gl L
69 CAC H HIS 1 5 r Al | 258
70 CAA Q GLN 3 3 w Gl a1l
7 CAC H HIS 1 5 - A1 =
72 CAA Q@ GIN 3 3 ™ Gl (e
73 CAC H HIS 1 5 r A1 | 118
74 CAA Q@ GLN 3 3 ™ Gl L
75 CAC H HIS 1 5 - A1 hag
76 CAPA  Q GLN 3 3 w Gl a1l
77 CAC H HIS 1 5 - A1 =l
78 CAA Q@ GIN 3 3 wm Gl L
79 CAC H HIS 1 5 r Al | 258
80 CAA Q@ GLN 3 3 ™ Gl L
81 CAC H HIS 1 5 o A1 hag
82 CAA Q@ GIN 3 3 a Gl e
83 CAC H HIS 1 5 a4 A1 hees
84 CAA Q GLN 3 3 L G1 he=o
85 CAC H HIS 1 5 r Al | 258
86 CAA Q@ GLN 3 3 ™ Gl L8
87 CAC H HIS 1 5 a£ A1 hoag
88 CAA Q@ GIN 3 3 ™ Gl i
89 CAC H HIS 1 5 r A1 | 118
90 CAA Q@ GLN 3 3 ™ Gl L
91 CAC H HIS 1 5 r Al | 258
92 CAA Q GLN 3 3 w Gl a1l
93 CAC H HIS 1 5 - A1 =
9% CAA Q@ GIN 3 3 ™ Gl [l
95 CAC H HIS 1 5 r A1 | 118
9% CAA Q@ GLN 3 3 ™ Gl L
97 CAC H HIS 1 5 - A1 hag
98 CAA Q GLN 3 3 w Gl a1l
99 CAC H HIS 1 5 - A1 =l
10 CAA Q@ GIN 3 3 ™ Gl (e
101 CAC H HIS 1 5 r A1 | 258
02 CAMA Q GLN 3 3 ™ Gl L
103 CAC H HIS 1 5 - A1 hag
104 CAMA Q@ GIN 3 3 = Gl e
105 CAC H HIS 1 5 a4 A1 hees
M6 CAMA Q@ GLN 3 3 ™ Gl L
107 CAC H HIS 1 5 r Al | 258
108 CAMA Q@ GLN 3 3 ™ Gl .~
109 CAC H HIs 1 5 a£ Al hag
10 CAMA Q@ GIN 3 3 ™ Gl i
111 CAC H HIS 1 5 a4 A1 hees
12 CAMA Q@ GLN 3 3 ™ Gl L
113 CAC H HIS 1 5 r Al | 258
114 CAA Q GLN 3 3 w Gl a1l
M5 TAT Y TYR 3 3 ™ D1 v
16 ATT | ILE 3 3 w™ 2
17 TCT S SER 3 3 w» A )
18 ABA K LYS 3 3 Wy F#H R
19 cTC L LEU 1 5 a4 H1 ¥
120 TTA L LEU 3 3 T H1 T
121 ATG M MET 1 5 a4 G1
122 TAA TKD 0 0




Animation in avi format: https://cloud.mail.ru/public/N5bF/bUViNuwgo

Build music in the MIDI standard: https://cl .mail.r lic/9bkb/CtgJt9pYx
3D structure in the PDB standard: i i j

3D structure with electronic shells in the standard 3DS Max:
https://cloud.mail.ru/public/9wTk/Ltcwy4i6h

Coding nucleotide sequence DNE: https://cloud.mail.ru/public/7uzZS/3218iXgns
The coding nucleotide sequence fasta: https://cloud.mail.ru/public/BPWe/zUX3XVsxy
All these files can be viewed in the folder: https://cloud.mail.ru/public/3url/EnXBlyzct

34343(Q-helix) n 14141(QVQVQ-helix) in
Thioalkalivibrio nitratireducens DSM 14787 protein

http://www.ebi.ac.uk/ena/data/view/AGA34115&display=text


https://cloud.mail.ru/public/N5bF/bUViNuwqo
https://cloud.mail.ru/public/9bkb/CtgJt9pYx
https://cloud.mail.ru/public/GEj7/CAdbKGnWe
https://cloud.mail.ru/public/9wTk/Ltcwy4i6h
https://cloud.mail.ru/public/7uZS/32J8iXqns
https://cloud.mail.ru/public/BPWe/zUX3XVsxy
https://cloud.mail.ru/public/3urL/EnXBJyzct
http://www.ebi.ac.uk/ena/data/view/AGA34115&display=text

>ENA|AGA34115|AGA34115.2 Thioalkalivibrio nitratireducens DSM 14787 hypothetical
protein

TTGACTCGGGCTTGGACTCGGGCTCGGGTTCCGGCTCAGGCTCGGGTTCCGGCTCAGGCT
CGGGTTCCGGCTCAGGCTTGGGTTCCGGCTCAGGCTCGGGTTCCGGCTCGGGTTCCGGCT
CGGGTTCCGGCTCGGGTTCCGGCTCGGGTTCCGCGGCTCGGGCTCCGGCTCCGGCTCCGG
CTCCGGCTCCGGCTTCGGCTCGGGTTCCGGCTCGGGTTCCGGCTCGGGTTCCGGCTCGGG
TTCCGGCTCGGGCTCCGGCTCCGGCTCGGGTTCCGGCTCGGGTTCCGGCTCGGAACCGAG
TTGTGCGTTATCGATTTCGTCAGTGGTCGGCAGATCCTCGGGAGGAGCCGGGGGAAGCGT
CAGGTCCCCCAGCTCGATCCAGCTTGCCTGCATGCCCCCGCGTCCGAGATCGAGGGTCGC
CTGGCTCGCCTGCCAAACGACCAGACCGCCCACCGCGGCCCCGTGCAACGCGAGGCTCGC

AAGAATCCCGAGCGCTAG

Locus AGA34115

FT CDS 1..498
ttgactcggg cttggactcg ggctcgggtt ccggctcagg ctcgggttee ggctcaggcet
cgggttccgg ctcaggcttg ggttccggcet caggetcggg tteccggeteg ggtteceggcet
cgggttccgg ctcgggttce ggctcgggtt ccgeggceteg ggctececggcet ccggceteegg
ctccggctee ggcttegget cgggttcegg ctegggttee ggectcgggtt ccggetcggg
ttccggctcg ggcteecggct ccggeteggg ttccggceteg ggttccgget cggaaccgag
ttgtgcgtta tcgatttcgt cagtggtcgg cagatcctcg ggaggagecg ggggaagegt
caggtccccc agctcgatec agcettgectg catgecceeg cgtccgagat cgagggtcge
ctggctcgec tgccaaacga ccagaccgec caccgeggcec ccgtgcaacg cgaggcetege
aagaatcccg agcgctag

/]



ENA|AGA34115/AGA34115 2 Thioalkallvibrio nitratireducens DSM 14787 hyp
Ne DA aml A dvar ar Score  Slze

&

1 TG L LEU 1 5

2 ACT T THR 3 3 W

3 CG6 R ARG 4 5

4 GCT A ALA 3 3 W

5 TGG W TRP 1 5

5 ACT T THR 3 3 Wy

7 C66 R ARG 4 5 aF

8 GCT A ALA 3 3 Wy

9 C&G R ARG 4 5 aF

10 GTIT V. vaL 3 F

11 cce P PRO 4 5

12 GCT A AA 3 3 W

13 CAG Q@ GLN 1 5

14 GCT A AA 3 [

15 C66 R ARG 4 5

16 GTT vV VAL 3 3

17 cce P PRO 4 5 a4

18 GCT A  ALA 3 3 Wy

19 cAG Q@ GLN 1 5 aF

20 GCT A ALA 3 3 W

21 CGG R ARG 4 5

22 GTT Vv vaL 3 1

23 ccG P PRO 4 5

24 GCT A AA 3 F ™

25 cAG QO GLN 1 5

2 GeT A ALA 3 3 Wy

27 TGG W TRP 1 ] -

28 GTT Vv vAaL 3 3 Wy

29 cce P PRO 4 5 aF

30 GCT A ALA 3 3 W

31 cAG aQ GLN 1 5

32 GCT A ALA 3 1 W

3 C66 R ARG 4 5

u GTIT vV vaL 3 3 W

35 cce P PRO 4 5

36 GeT A ALA 3 3 Wy

a7 C66 R ARG 4 5

38 GTT Vv vAL 3 3 Wy

39 cce P PRO 4 5 aF

40 GCT A ALA 3 3 Wy

41 CGG R ARG 4 5 aF

42 GTT Vv vaL 3 F

43 ccG P PRO 4 5

44 GCT A  AA 3 3 W

45 CG6 R ARG 4 5

46 GTT V. VAL 3 3 W

47 cce P PRO 4 5

48 GCT A ALA 3 3 kY

49 C66 R ARG 4 5 aF

50 GTT Vv vAaL 3 3 Wy

51 cce P PRO 4 4 ma

52 C&G R ARG 4 4 .

53 cTc L LEU 1 1 -

54 GGG G GLY 4 4

55 cTc L LEU 1 1 -

56 CG6 R ARG 4 4

57 eTc L LEU 1 1

58 C66 R ARG 4 4

59 cTC L LEU 1 1

60 C66 R ARG 4 4

61 cTc L LEU 1 1

62 C&G R ARG 4 4

63 cTc L LEU 1 1

64 CGG R ARG 4 4

65 CTT L LEU 3 3

66 CG6 R ARG 4 4

67 cTc L LEU 1 1

68 666 G 6LY 4 4

69 TTC F PHE 1 1

70 C66 R ARG 4 4

m cTc L LEU 1 1

72 GGG G GLY 4 4

73 TTIC F  PHE 1 1

T4 CGG R ARG 4 4

i cTc L LEU 1 1

7 GGG G GLY 4 4

77 TTIC F  PHE 1 1

78 C66 R ARG 4 4

79 cTc L LEU 1 1

30 GG G GLY 4 4

81 TIC F  PHE 1 1

82 C66 R ARG 4 4

8 cTc L LEU 1 1

84 GGG G GLY 4 4

85 cTC L LEU 1 1

86 C66 R ARG 4 4

87 cTc L LEU 1 1

88 C66 R ARG 4 4

a9 eTc L LEU 1 1

90 GGG G GLY 4 4

91 TIC F  PHE 1 1

9z C66 R ARG 4 4

9 cTc L LEU 1 1

9% GGG G GLY 4 4

ES TTC F  PHE 1 1

96 C6G R ARG 4 4

97 cTc L LEU 1 1

98 GGA G GLY 2 2

99 AcC T THR 1 1

100 GAG E  GLU 1 1

101 TG L LEU 1 1

102 TGC € CYS 1 1

103 GTT V. VAL 3 3

104 ATC | LE 1 5

105 GAT D ASP 3 3

106 TTIC F  PHE 1 5

107 GTC V. VAL 1 5

108 AGT S SER 3 3

109 66T G GLY 3 3

110 €66 R ARG 4 4

1m CAG Q GLN 1 1

112 ATG | LE 1 1

113 €TC L LEU 1 1

114 GGG G  GLY 4 4

115 AGG R ARG 1 1

116 AGC S SER 1 1

117 CGG R ARG 4 4

118 GGG G  GLY 4 4

119 MG K LYS 1 1

120 €6T R ARG 3 3

121 cAG Q@ GLN 1 1

122 8TC Vv VAL 1 1

122 ©CC P PRO 1 1

124 CAG Q@ GLN 1 1

125 cTC L LEU 1 1

126 GAT D ASP 3 3

127 ccA P PRO 2 2

128 GCT A AA 3 3

129 TGC € CYS 1 5

130 €T6 L LEU 4 5

131 CAT H  HS 3 3

132 GCcc A ALA 1 1

1338 ©cC P PRO 1 1

134 8CG A ALA 4 4

13 TCC S SER 1 1

13 GAG E  GLU 1 1

137 ATC | LE 1 1

138 GAG E  GLU 1 1

139 66T G GLY 3 3

140 CGC R ARG 1 5

141 €TG L LEU 4 5

142 GeT A ALA 3 3

143 CGC R ARG 1 5

144 CTG L LEU 4 5

145 CCA P PRO 2 2 A

146 AAC N ASN 1 1

147 GAC D ASP 1 1

148 CAG Q@ GLN 1 1

149 ACC T THR 1 1

150  Gcc A ALA 1 1

151 CAC  H  HS 1 1

152 cGC R ARG 1 1

153 GGC G GLY 1 1

184 ©CcC P PRO 1 1 A3 =t

155 8T V VAL 4 4 G2

156 CAA  Q GLN 3 3 G1

157 CGC R ARG 1 5 D1

158 GAG E  GLU 1 5 G1

159 GCT A ALA 3 3 A3

160 CGC R ARG 1 5 D1

161  AAG K LYS 1 5 Fi

162 AMAT N ASN 3 3 H1

163 ccc P PRO 1 5 A3

164 GAG E  GLU 1 5 G1

165 CGC R ARG 1 5 D1
0 0
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Full set of files: https://cloud.mail.ru/public/2rbQ/1taz9gHr9


https://cloud.mail.ru/public/2rbQ/1taz9qHr9

nk=9&RID=DDGPB4AUO01R

https://www.ncbi.nlm.nih.gov/nuccore/1111466951

Q-helix (13131-helix) A.Kushelev length of more than 200 amino acid residues:

>ENA|CVL09568|
atgacagaaggagtatcttcactagaagacattgccgcacaggttgaccgcggaagtctg
cgtttgtgtgagtgtgcggttgtcaatgtcactgtcactgtcactgtcactgtcactgtc
actgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtc
actgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtc
actgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtc
actgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtc
actgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtc
actgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtc
actgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtc
actgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtc
actgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtcactgtc
actgtcactgtcactgtcactgtcactgtcagcctgacttgggtacagcaaaggctgttc
tatcacgcacaacgcaaagaacccaattattctaaagaagaaaaatga
Locus CVL09568
FT CDS 1..768
atgacagaag gagtatcttc actagaagac attgccgcac aggttgaccg cggaagtctg
cgtttgtgtg agtgtgcggt tgtcaatgtc actgtcactg tcactgtcac tgtcactgtc
actgtcactg tcactgtcac tgtcactgtc actgtcactg tcactgtcac tgtcactgtc
actgtcactg tcactgtcac tgtcactgtc actgtcactg tcactgtcac tgtcactgtc
actgtcactg tcactgtcac tgtcactgtc actgtcactg tcactgtcac tgtcactgtc
actgtcactg tcactgtcac tgtcactgtc actgtcactg tcactgtcac tgtcactgtc
actgtcactg tcactgtcac tgtcactgtc actgtcactg tcactgtcac tgtcactgtc
actgtcactg tcactgtcac tgtcactgtc actgtcactg tcactgtcac tgtcactgtc
actgtcactg tcactgtcac tgtcactgtc actgtcactg tcactgtcac tgtcactgtc
actgtcactg tcactgtcac tgtcactgtc actgtcactg tcactgtcac tgtcactgtc
actgtcactg tcactgtcac tgtcactgtc actgtcactg tcactgtcac tgtcactgtc
actgtcactg tcactgtcac tgtcactgtc agcctgactt gggtacagca aaggctgttc
tatcacgcac aacgcaaaga acccaattat tctaaagaag aaaaatga

/1


https://www.ncbi.nlm.nih.gov/protein/1111467114?report=genbank&log$=prottop&blast_rank=9&RID=DDGPB4AU01R
https://www.ncbi.nlm.nih.gov/protein/1111467114?report=genbank&log$=prottop&blast_rank=9&RID=DDGPB4AU01R
https://www.ncbi.nlm.nih.gov/nuccore/1111466951
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Q-helix is essentially a reactor consisting of nitrogen atoms -

https://www.ncbi.nlm.nih.gov/nuccore/1129213514#

>ENA|OLQ14470|1188 nucleotides

atgcatacattgcattacattacattacattatattatattttattaccttacctttacc
tttacctttacctttacctttacctttacctttacctttacctttacctttacctttacc

Picotechnological Anisotropic



https://docs.google.com/document/d/1Mu4zEzM8A934C43MjoucOoSlNgM7mXi3/
https://docs.google.com/document/d/1Mu4zEzM8A934C43MjoucOoSlNgM7mXi3/
https://www.ncbi.nlm.nih.gov/nuccore/1129213514

tttacctttacctttacctttacctttacctttacctttacctttacctttacctttacc
tttacctttacctttacctttacctttacctttacctttacctttacctttacctttacc
tttacctttacctttacctttacctttacctttacctttacctttacctttacctttacc
tttacctttacctttacctttacctttacctttacctttacctttacctttacctttacc
tttacctttacctttacctttacctttacctttacctttacctttacctttacctttacc
tttacctttacctttacctttacctttacctttacctttacctttacctttacctttacc
tcacatcacatcacatcacatcacattacattacatatcatatcatatcatatcatatca
tatcatatcatatcatatcatatcatatcatatcagtacgcgcctgtcagccgagagcac
ttgtctcctcggatctggaccttcttcccacccegttttgtccacgaaagtctgtceccaa
aggataattaccaagttgcagatcttcatcgtccccatctcgggcgagaaacactacatc
atcaagcatttcatcttcgccaacaagtgcaaacccagcttcttcttggectccgeatac
ggcaaggctcacatctacagatggcggccggctgatcccaagcaaggcaagaagatcctc
caatgcacccttgagaacttgggatgttatcagttcaaactctttgacctccaaaccttc
tctgctgcgaagaatacgaatacccgccttgaggacaagacggacgaggaggtggatgct
gggtttgactacattgccacggaaggccctcgttccgccagcgaaatgcaacagttgagg
tggatgaccaaagcaatcaagaacacaagctctccaatcttcaattggccgaacagtctc
gttgagaaagcccatcgcaatgtcgctactgacggagcecttggctaaaaacattgaggag
tggaagcatcccggcacatgcttccaaggtggctatgaccgtccgtaa

OLQ14470
Il GGG AGAEEGGEEGEEEGE
GEAGGEEGG GGG GG GGGEGGGEEGEE
GEAGGEGGGEGGEEGAGEGEEGEGEGE S 5 Bl IS0 =
vHITS vHITS v OVAPRERERN s PR Tr FPRR - BB e SRR 1 TKLOTF IVPISGEKHYI
ASINRHRP ADBloGK K 1 LORN LENEGC VBB« R Bl
S AR 1L EDKTDEEWDARF BN 1= B REEE FHoo L R KARITH S PRIEHRN -
VE K-l TRGHI < B EnikHEBTREOGE Y BRE |

https://img-fotki.yandex.ru/qget/244154/ ... a_orig.png



https://img-fotki.yandex.ru/get/244154/158289418.3f0/0_17778d_86e4ed4a_orig.png
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Q-helix parameters determined

Kushelev: Let's try to determine the real parameters of the Kushelev program helix
(Q-helix, 57-helix). It would seem that this is not difficult to do. After all, the Q-helix
consists of alternating amino acid residues with the codes of alpha- and pi-helices.
However, the parameters (compositional, transpositional and proline angles) differ
for both types of residues, i.e. from the parameters in the alpha-helix and from the
parameters in the pi-helix. Moreover, if we try to make a Q-helix from "frozen"
elements of the alpha- and pi-helices, then at the next residue it turns out that it is
impossible to add the next residue, since its place is occupied by the residue of the


https://img-fotki.yandex.ru/get/404236/158289418.3f0/0_177795_6961e838_orig.png
https://docs.google.com/document/d/1vZ9tdB9h5_f1ciOFeI7b_qj1tL1ZVyQ0/

previous turn of the Q-helix. And this means that the Q-helix can be continued only if
we change the angles, i.e. "unfreeze" the parameters of the alpha- and pi-elements.
What follows from this?

It follows from this that a set of 9 variants with three angles (compositional,
transpositional and proline) can describe only a part of protein structures, for
example, a straight section of alpha, 310, pi, beta helices, an arbitrary sequence of
compositional (3D) codes in the case where there are no restrictions on hydrogen,
van der Waals and Hooke bonds. In real proteins, which often contain program
helices, such restrictions exist, therefore a set of 9 variants with 3 angles cannot
describe most protein structures. Without taking into account physics, i.e. at the level
of a geometric algorithm.

Taking physics into account is labor-intensive, but you can add a database for
program spirals, which will greatly expand the capabilities of the geometric
algorithm. And although there are a great many program spirals, there are not so
many running program spirals, and rare program spirals will have to be studied taking
into account physics. For now, in manual mode. The most relevant is the interactive
3D version, where you can visually observe the emergence of various restrictions in
the process of constructing a protein model.

And while this version of Picotech 3D Pro interactive is being created, we will define
the parameters of some software spirals manually...

| will publish the technology for determining the parameters of program spirals later,
but for now | can say that there are ~5.8 amino acid residues per turn of the Q-spiral.
The Q-spiral itself (it is right-handed), if it is polyglycine, looks something like this:




For clarity, cross-sections of the larger Q-helix and the smaller 310-helix are shown.
By the way, the 310-helix is right-handed and has approximately 3.3 amino acid
residues per turn. The pi-helix is left-handed and has approximately 4.4 residues per
turn. The alpha-helix is right-handed and has 3.6 residues per turn. The beta-helix is
left-handed and has approximately 3 amino acid residues per turn.
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	Approximately 32 amino acid residues per 11/4 coil turn. 128  amino asid residues  for 11 turns. 11.64 amino acid residues per turn. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 34343(Q-helix) и 14141(QVQVQ-helix) in 
	 
	Thioalkalivibrio nitratireducens DSM 14787 protein 
	 
	http://www.ebi.ac.uk/ena/data/view/AGA34115&display=text 
	 
	 
	 
	 
	 
	https://www.ncbi.nlm.nih.gov/protein/1111467114?report=genbank&log$=prottop&blast_rank=9&RID=DDGPB4AU01R 
	https://www.ncbi.nlm.nih.gov/nuccore/1111466951 
	 

