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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. 

  

 
​
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 Сomposition сode 7) 
 

 
 
 

Composition code Version  9 

  
 



 
 
 
 
- 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 

 

 

 



 



The result of processing 62 genomes (approximately 6 million 
proteins) was obtained in an hour ‘2025
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DATA 

 



 
 
 
 
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: 



 



​
 
Animation in avi format: https://cloud.mail.ru/public/N5bF/bUViNuwqo​
Build music in the MIDI standard: https://cloud.mail.ru/public/9bkb/CtgJt9pYx​
3D structure in the PDB standard: https://cloud.mail.ru/public/GEj7/CAdbKGnWe​
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/7uZS/32J8iXqns​
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/EnXBJyzct 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 34343(Q-helix) и 14141(QVQVQ-helix) in 
 

Thioalkalivibrio nitratireducens DSM 14787 protein 
 

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

     cgggttccgg ctcaggcttg ggttccggct caggctcggg ttccggctcg ggttccggct 

     cgggttccgg ctcgggttcc ggctcgggtt ccgcggctcg ggctccggct ccggctccgg 

     ctccggctcc ggcttcggct cgggttccgg ctcgggttcc ggctcgggtt ccggctcggg 

     ttccggctcg ggctccggct ccggctcggg ttccggctcg ggttccggct cggaaccgag 

     ttgtgcgtta tcgatttcgt cagtggtcgg cagatcctcg ggaggagccg ggggaagcgt 

     caggtccccc agctcgatcc agcttgcctg catgcccccg cgtccgagat cgagggtcgc 

     ctggctcgcc tgccaaacga ccagaccgcc caccgcggcc ccgtgcaacg cgaggctcgc 

     aagaatcccg agcgctag 

// 



 



 

 

 



 



 
 



 
 
 



 

 



 
Full set of files: https://cloud.mail.ru/public/2rbQ/1taz9qHr9 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

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


https://www.ncbi.nlm.nih.gov/protein/1111467114?report=genbank&log$=prottop&blast_ra
nk=9&RID=DDGPB4AU01R 

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​
// 

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 -  Picotechnological Anisotropic 
Ultra-High Pressure Reactors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
https://www.ncbi.nlm.nih.gov/nuccore/1129213514# 
 
>ENA|OLQ14470|1188 nucleotides 
​
atgcatacattgcattacattacattacattatattatattttattaccttacctttacc​
tttacctttacctttacctttacctttacctttacctttacctttacctttacctttacc​

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​
ttgtctcctcggatctggaccttcttcccaccccgttttgtccacgaaagtctgtcccaa​
aggataattaccaagttgcagatcttcatcgtccccatctcgggcgagaaacactacatc​
atcaagcatttcatcttcgccaacaagtgcaaacccagcttcttcttggcctccgcatac​
ggcaaggctcacatctacagatggcggccggctgatcccaagcaaggcaagaagatcctc​
caatgcacccttgagaacttgggatgttatcagttcaaactctttgacctccaaaccttc​
tctgctgcgaagaatacgaatacccgccttgaggacaagacggacgaggaggtggatgct​
gggtttgactacattgccacggaaggccctcgttccgccagcgaaatgcaacagttgagg​
tggatgaccaaagcaatcaagaacacaagctctccaatcttcaattggccgaacagtctc​
gttgagaaagcccatcgcaatgtcgctactgacggagccttggctaaaaacattgaggag​
tggaagcatcccggcacatgcttccaaggtggctatgaccgtccgtaa 
 

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

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


 



 



 

 



 
 
https://img-fotki.yandex.ru/get/404236/ … 8_orig.png 
 
 
 
 
 
 

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... 
 
I will publish the technology for determining the parameters of program spirals later, 
but for now I 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.  

 

 
 
 
 

 



 

 

 



 

 

 

 

 

 

 

 

 

 


	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 
	 

