
1 Motivation

2 From primary to quaternary structure

Primary Protein Structure Secondary Protein Structure Tertiary Protein Structure Quaternary Protein Structure

3 Data Visualization

.PDB

ATOM      1  N   LEU A   1      -4.754  10.066  -2.556  1.00 53.28           N  
ATOM      2  H   LEU A   1      -4.721  10.874  -1.952  1.00 53.28           H  
ATOM      3  H2  LEU A   1      -4.258  10.280  -3.409  1.00 53.28           H  
ATOM      4  H3  LEU A   1      -5.722   9.875  -2.772  1.00 53.28           H  
ATOM      5  CA  LEU A   1      -4.135   8.903  -1.874  1.00 53.28           C  
ATOM      6  HA  LEU A   1      -3.093   9.151  -1.673  1.00 53.28           H  
ATOM      7  C   LEU A   1      -4.057   7.662  -2.764  1.00 53.28           C  
ATOM      8  CB  LEU A   1      -4.784   8.580  -0.518  1.00 53.28           C  
ATOM      9  HB2 LEU A   1      -4.721   7.502  -0.372  1.00 53.28           H  
ATOM     10  HB3 LEU A   1      -5.844   8.838  -0.515  1.00 53.28           H  
ATOM     11  O   LEU A   1      -2.943   7.225  -3.012  1.00 53.28           O  
ATOM     12  CG  LEU A   1      -4.047   9.258   0.657  1.00 53.28           C  
ATOM     13  HG  LEU A   1      -3.008   9.432   0.377  1.00 53.28           H  
ATOM     14  CD1 LEU A   1      -4.681  10.599   1.032  1.00 53.28           C  
ATOM     15 HD11 LEU A   1      -5.712  10.449   1.350  1.00 53.28           H  
ATOM     16 HD12 LEU A   1      -4.649  11.301   0.199  1.00 53.28           H  
ATOM     17 HD13 LEU A   1      -4.135  11.035   1.869  1.00 53.28           H  
ATOM     18  CD2 LEU A   1      -4.050   8.345   1.878  1.00 53.28           C  
ATOM     19 HD21 LEU A   1      -3.528   8.824   2.707  1.00 53.28           H  
ATOM     20 HD22 LEU A   1      -3.544   7.405   1.656  1.00 53.28           H  
ATOM     21 HD23 LEU A   1      -5.071   8.129   2.193  1.00 53.28           H  
ATOM     22  N   LEU A   2      -5.181   7.141  -3.282  1.00 56.19           N  
ATOM     23  H   LEU A   2      -6.077   7.488  -2.970  1.00 56.19           H  
ATOM     24  CA  LEU A   2      -5.239   5.883  -4.056  1.00 56.19           C  
ATOM     25  HA  LEU A   2      -5.083   5.049  -3.372  1.00 56.19           H  
ATOM     26  C   LEU A   2      -4.165   5.714  -5.150  1.00 56.19           C  
ATOM     27  CB  LEU A   2      -6.637   5.741  -4.700  1.00 56.19           C  

5 Result

.FASTA

AlphaFold

.PDB

ATOM      1  N   LEU A   1      -4.754  10.066  -2.556  1.00 53.28           N  
ATOM      2  H   LEU A   1      -4.721  10.874  -1.952  1.00 53.28           H  
ATOM      3  H2  LEU A   1      -4.258  10.280  -3.409  1.00 53.28           H  
ATOM      4  H3  LEU A   1      -5.722   9.875  -2.772  1.00 53.28           H  
ATOM      5  CA  LEU A   1      -4.135   8.903  -1.874  1.00 53.28           C  
ATOM      6  HA  LEU A   1      -3.093   9.151  -1.673  1.00 53.28           H  
ATOM      7  C   LEU A   1      -4.057   7.662  -2.764  1.00 53.28           C  
ATOM      8  CB  LEU A   1      -4.784   8.580  -0.518  1.00 53.28           C  
ATOM      9  HB2 LEU A   1      -4.721   7.502  -0.372  1.00 53.28           H  
ATOM     10  HB3 LEU A   1      -5.844   8.838  -0.515  1.00 53.28           H  
ATOM     11  O   LEU A   1      -2.943   7.225  -3.012  1.00 53.28           O  
ATOM     12  CG  LEU A   1      -4.047   9.258   0.657  1.00 53.28           C  
ATOM     13  HG  LEU A   1      -3.008   9.432   0.377  1.00 53.28           H  
ATOM     14  CD1 LEU A   1      -4.681  10.599   1.032  1.00 53.28           C  
ATOM     15 HD11 LEU A   1      -5.712  10.449   1.350  1.00 53.28           H  
ATOM     16 HD12 LEU A   1      -4.649  11.301   0.199  1.00 53.28           H  
ATOM     17 HD13 LEU A   1      -4.135  11.035   1.869  1.00 53.28           H  
ATOM     18  CD2 LEU A   1      -4.050   8.345   1.878  1.00 53.28           C  
ATOM     19 HD21 LEU A   1      -3.528   8.824   2.707  1.00 53.28           H  
ATOM     20 HD22 LEU A   1      -3.544   7.405   1.656  1.00 53.28           H  
ATOM     21 HD23 LEU A   1      -5.071   8.129   2.193  1.00 53.28           H  
ATOM     22  N   LEU A   2      -5.181   7.141  -3.282  1.00 56.19           N  
ATOM     23  H   LEU A   2      -6.077   7.488  -2.970  1.00 56.19           H  
ATOM     24  CA  LEU A   2      -5.239   5.883  -4.056  1.00 56.19           C  
ATOM     25  HA  LEU A   2      -5.083   5.049  -3.372  1.00 56.19           H  
ATOM     26  C   LEU A   2      -4.165   5.714  -5.150  1.00 56.19           C  
ATOM     27  CB  LEU A   2      -6.637   5.741  -4.700  1.00 56.19           C  

.CIF

ATOM      1  N   LEU A   1      -4.754  10.066  -2.556  1.00 53.28           N  
ATOM      2  H   LEU A   1      -4.721  10.874  -1.952  1.00 53.28           H  
ATOM      3  H2  LEU A   1      -4.258  10.280  -3.409  1.00 53.28           H  
ATOM      4  H3  LEU A   1      -5.722   9.875  -2.772  1.00 53.28           H  
ATOM      5  CA  LEU A   1      -4.135   8.903  -1.874  1.00 53.28           C  
ATOM      6  HA  LEU A   1      -3.093   9.151  -1.673  1.00 53.28           H  
ATOM      7  C   LEU A   1      -4.057   7.662  -2.764  1.00 53.28           C  
ATOM      8  CB  LEU A   1      -4.784   8.580  -0.518  1.00 53.28           C  
ATOM      9  HB2 LEU A   1      -4.721   7.502  -0.372  1.00 53.28           H  
ATOM     10  HB3 LEU A   1      -5.844   8.838  -0.515  1.00 53.28           H  
ATOM     11  O   LEU A   1      -2.943   7.225  -3.012  1.00 53.28           O  
ATOM     12  CG  LEU A   1      -4.047   9.258   0.657  1.00 53.28           C  
ATOM     13  HG  LEU A   1      -3.008   9.432   0.377  1.00 53.28           H  
ATOM     14  CD1 LEU A   1      -4.681  10.599   1.032  1.00 53.28           C  
ATOM     15 HD11 LEU A   1      -5.712  10.449   1.350  1.00 53.28           H  
ATOM     16 HD12 LEU A   1      -4.649  11.301   0.199  1.00 53.28           H  
ATOM     17 HD13 LEU A   1      -4.135  11.035   1.869  1.00 53.28           H  
ATOM     18  CD2 LEU A   1      -4.050   8.345   1.878  1.00 53.28           C  
ATOM     19 HD21 LEU A   1      -3.528   8.824   2.707  1.00 53.28           H  
ATOM     20 HD22 LEU A   1      -3.544   7.405   1.656  1.00 53.28           H  
ATOM     21 HD23 LEU A   1      -5.071   8.129   2.193  1.00 53.28           H  
ATOM     22  N   LEU A   2      -5.181   7.141  -3.282  1.00 56.19           N  
ATOM     23  H   LEU A   2      -6.077   7.488  -2.970  1.00 56.19           H  
ATOM     24  CA  LEU A   2      -5.239   5.883  -4.056  1.00 56.19           C  
ATOM     25  HA  LEU A   2      -5.083   5.049  -3.372  1.00 56.19           H  
ATOM     26  C   LEU A   2      -4.165   5.714  -5.150  1.00 56.19           C  
ATOM     27  CB  LEU A   2      -6.637   5.741  -4.700  1.00 56.19           C  

The aim of protein prediction is to derive the tertiary or quaternary structure
from the primary sequence.

During the computation process, the user provides the primary structure in
FASTA format, which is used by the AI to predict the 3D model. The details of
the result are typically presented in either PDB or MMCIF format.
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Web application for protein
structure prediction
The breakthrough in protein structure prediction came in 2021 with Google DeepMind’s AlphaFold, which streamlined lab research
using deep learning software. However, accessibility to this tool is a challenge for scientists who are not familiar with the
command line. This issue can be addressed by developing a user-friendly interface connected to high-performance hardware for
easy computation submission. The input of this work is a familiar solution that no longer suits the current technical, security, and
design requirements and the goal is to recreate a similar but improved software. Making this technology accessible contributes to
science in different ways, such as drug discovery in medicine and the design of novel enzymes in biotechnology.

Create a user-friendly web application for scientists that are not familiar with
command line and running scripts.

Figure 7. Submission Form Screenshot

Figure 6. Dashboard Screenshot

Figure 8. Result Screenshot

Mol* Viewer

Simple interface full of features deployed within a Kubernetes
cluster. Successfully predicted over 700 proteins after five
months of operation.
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Figure 3. Input and Output Data Formats

Figure 4. Protein Visualization

Figure 5. Application Architecture


