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Introduction

• Cells are the fundamental units of 
life.

• The genome being as its 
operating system. It contains the 
genes; which will code for a 
specific function in the cell.

https://www.usomycoplasmology.org/single-
post/2015/09/04/how-to-see-mycoplasmas



Introduction

• Some genes are essential for a 
cell to live and replicate.

• While other genes not as much 
necessary.

https://www.usomycoplasmology.org/single-
post/2015/09/04/how-to-see-mycoplasmas



Introduction

• Mycoplasmas, a cell wall free 
bacteria, has been proposed to be 
the simplest cell capable of 
growth.

• It has the smallest genome of any 
autonomously replicating cells. 

https://www.usomycoplasmology.org/single-
post/2015/09/04/how-to-see-mycoplasmas



Aim

• To define a minimal cellular genome experimentally.

• To design a cell so simple that we can determine the molecular and 
biological function of every gene.
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Methodology

• The bacteria used was Mycoplasma mycoides.

• Identifying essential, quasi-essential, and non-essential genes using 
Tn5 mutagenesis.

• Designing the genome to be built as 8 segments.



Methodology

• Synthesizing oligonucleotides.

• Assembly of 5 fragments into a vector.

• Cloning it into yeast.



Methodology

• Genome isolation.

• Genome transplantation.

• Selection of the designed genome.
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Discussion

• While a minimal cell is usually defined as a cell which all its genes are 
essential, this definition is considered incomplete because the genetic 
requirements for survival depends on the environment in which the 
cells are grown.

• While the hypothetical minimal genome proved to be non-viable, one 
of its eight segments (segment 2) was functional when tested in the 
context of the other seven syn1.0 segments. 



Conclusion

• Successful development of a fully synthesized minimal genome in
Mycoplasma mycoides (Syn3.0) with a 531,560 base pair genome that 
contains a total of 473 genes.

• Surprisingly, it contains 149 essential genes with a yet to be known 
function. Thus, making it a versatile for further investigation.
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