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Abstract 
We propose a de novo framework to generate new, structurally stable collagen sequences by 
incorporating artificial intelligence and a self-evolutionary algorithm. Collagen is the most 
important and abundant structural protein in the human body. Many interesting properties of 
collagen require chemical and structural stability. Collagen unfolds from a triple helix 
structure to random coil during a temperature interval. The temperature at the midpoint of 
this transition, Tm, indicates the stability of a collagen triple helix. Many research efforts have 
sought to elucidate the relationship between collagen sequences and Tm over the past 20 
years. However, finding a robust framework to facilitate the design of a specific collagen 
sequence to yield a specific Tm remains a challenge. To this end, we developed a platform 
which adopts a deep learning model that is trained with input sequences collected from 
literature and experiments to predict Tm and a self-evolutionary module to optimize Tm. The 
research steps are to synthesize collagen and test its stability as guided by AI. This work has 
the potential to reduce the time for searching desired collagen sequences with experiments, 
with applications in medical engineering, bioengineering, pharmaceutical industries and other 
protein classes. 


