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Description
The Central Dogma script is a console application
crafted to handle the input of a DNA sequence in
plain text format, along with its orientation,
according to the principles of the Central Dogma of
Biology.
It outputs the corresponding complementary DNA
sequence, the equivalent mRNA sequence, and, if
applicable, the corresponding polypeptide sequence.



In addition, the script calculates the number of
phosphodiester and hydrogen bonds, as well as the
GC content for the double stranded molecule of each
DNA sequence.



Usage
python3 project.py [data.file]



Script Files
1. project.py :  It contains the main() function, and the

rest of the custom functions that compose the
procedural part of the script.

2. bio.py :  It contains the translation_table dictionary
and the DNA_obj custom class, which is imported in
project.py.

3. test_project.py :  It contains the unit tests for the
functions (procedural part) and the methods (object
oriented part) of the script.



Purpose
Emulating the Central Dogma of Biology (CDB)
procedures.
Aiding secondary education biology students in
understanding and applying the CDB procedural
concepts.
Assisting biology teachers in writing their own
practical exercises.



Operation modes
1. Manual input
2. Data file input



Manual mode output
1. On Screen
2. Output file dogma_manual.txt



Input is a Coding DNA Sequence



Input is a Non Coding DNA
Sequence - Inverted Orientation



dogma_manual.txt output file sample



Invalid DNA sequence input



Data file input



data.txt input file sample



Data file mode output
1. On Screen
2. Output files:

dogma.txt
peptides.csv
peptides_tab.txt



Invalid data filename output



Valid data filename output



dogma.txt output file sample



peptides.csv output file sample



peptides_tab.txt output file sample



Central Dogma of Biology Summary
Table (Central Dogma Overview)



Future plans
Adding non standard genetic tables.
Introducing a new feature for translating a DNA
coding sequence with 2 different genetic tables.
Then the script will align the 2 corresponding
peptides, counting their differences in amino acids.



The End :)



Central Dogma of Biology
Procedures
1. Replication
2. Transcription
3. Translation



Replication
1. Purpose :  Replication produces two identical copies

of a DNA double-stranded molecule, so that they can
be inherited by the two daughter cells of a parent
cell.

2. Procedure :  Each strand serves as a template for the
synthesis of its complementary strand in an
antiparallel orientation, following Chargaff's rule.



Transcription
1. Purpose :  Transcription produces a messenger RNA

(mRNA) copy of the gene's DNA coding strand.
mRNAs are expendable molecules that will be
translated into polypetide chains in the cytoplasm.

2. Procedure :  The non-coding DNA strand of the gene
serves as a template for the synthesis of mRNA,
according to Chargaff's rule.



Translation
1. Purpose :  Translation connects amino acids, forming a

polypeptide chain, using the information that is stored in
DNA coding regions.

2. Procedure :  Ribosomes faci l itate the formation of the peptide
bonds between amino acids. Transfer RNAs (tRNAs) read the
mRNA's sequence, 3 nitrogenous bases (codons) at a t ime.
They pair their anti-codon with the next available codon,
ensuring the proper positioning of the corresponding amino
acid. The Codon - Anti-codon pairing, in anti-parallel
orientation, follows the Chargaff's rule.



DNA Nitrogenous Bases Table



RNA Nitrogenous Bases Table



Chargaff's Rule of Complementary
Nitrogenous Bases Pairing



Standard Genetic Code Table
Image taken from: sciencenotes.org

https://sciencenotes.org/genetic-code-chart-pdf/


Central Dogma of Biology Summary
Table



The End
For more information check your eclass!


