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Graphical Abstract: 
 

 
 
 
 
The Bigger Picture 

Base-pairing is a fundamental structural and functional property that allows the storage 
and propagation of genetic information by the exploitation of two types of pairing rules: A 
pairing with T, and G pairing with C. Although Nature has confined itself to a four letter 
code, synthetic base-pairs that pair with each other and not with naturally-occurring 
building blocks (i.e., A, G, C, T) can expand our genetic repertoire. This is important as such 
designs can be used in a variety of applications ranging from the development of new 
synthetic biological systems through to new diagnostic agents. Contingent on their wider 
application is the inherent need to understand how synthetic genetic systems not only pair 
with other, but also how they mispair with naturally-occurring nucleotides. This 
manuscript describes the first study of how an established synthetic genetic system can 
mispair with a naturally occurring nucleotide.  

 
Highlights: 
 
• Synthetic P-Z pairs via three hydrogen bonds in a DNA duplex. 



 
 
 
• Z mis-pairs with G via two different pairing regimes. 

• G-Z mis-pairing is highly pH dependent. 

• Structural studies demonstrate source of mutation of synthetic genetic 
information.  

 
eToc Blurb: 
 
The synthetic genetic system P-Z base-pairs by a unique arrangement of three 
hydrogen bonds. This manuscript describes a study that highlights how loss of 
this synthetic genetic information is driven by Z mis-pairing with G. We show 
G-Z mis-pairing has two highly pH dependent pairing regimes with Z acting as 
an anionic mimic of C in a G-C base-pair at pH > 7.8.  
 


