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Supplement 1: Computational costs for QCEIMS prediction of 80 purines and pyrimidines. 

 
Supplement 2: Exact masses, formulas, number of fragment ions (‘peaks’) in QCEIMS mass spectra and 
comparison to NIST17 targets with Wdot and cosine scores, and the matching rank when querying the 
overall NIST17 library. 



 



 



 



 



 



 



 



 
 
 
  



Supplement 3: The ability of QCEIMS to predict major fragment ions with abundance >20% of the base 
peak ion, distinguished by 12 subclasses of purines and pyrimidines. Note: Most major fragment ions 
were correctly predicted by QCEIMS for most structure subclasses. While QCEIMS predicted less than 
20% of additional fragment ions not verified by experimental spectra, more than 40% extra fragment ions 
were predicted by QCEIMS of methylpurines.   
 

 
 
 
 
 
 
 
 
 
 
 
 



Supplement 4: 32 examples of QCEIMS predicted mass spectra (top) versus NIST17 experimental mass 
spectra (bottom) for purines and pyrimidines. 

 



 



 



 



 
 



 
 



 



 

 



Supplement 5 Analysis of QCEIMS trajectories marking the neutral loss of isocyanic acid (43 u, pink 
circle). (a) Benzouracil. (b) Lumazine. 

 
 
 



Supplement 6: List of molecular structures with the numbers of missing, matching, and extra ions 
generated by QCEIMS compared to NIST17 experimental mass spectra. 

 



  



 
 
 
 
 


