
Hein, D. W., Doll, M. A., & Habil, M. R. (2022). Human N-Acetyltransferase 1 and 2 differ in affinity 
towards acetyl-coenzyme A cofactor and N-hydroxy-arylamine carcinogens. Frontiers in Pharmacology, 
13, 821133. https://doi.org/10.3389/fphar.2022.821133 

 

Definitions 

 N-Acetyltransferase 1 and 2 (NAT1 and NAT2): Enzymes that help process certain chemicals 
in the body, including carcinogens. 

 Acetyl-Coenzyme A (AcCoA): A molecule that plays a key role in metabolism and helps 
enzymes like NAT1 and NAT2 work. 

 Arylamines: Chemical compounds that can become harmful and cause cancer. 

 Affinity: The strength with which one molecule binds to another. 

 

Key Findings 

 NAT1 has a higher affinity for AcCoA compared to NAT2 when processing certain carcinogens. 

 NAT2 shows higher affinity for specific N-hydroxy-arylamines than NAT1. 

 These differences suggest that the levels of AcCoA in cells can influence how NAT1 and NAT2 
process carcinogens. 

 

Introduction 

The study investigates the differences between two enzymes, NAT1 and NAT2, in how they bind to and 
process carcinogens using Acetyl-Coenzyme A (AcCoA). The focus is on understanding how these 
enzymes work differently in the body and their implications for cancer risk. 

 

Main Content 

Background 

NAT1 and NAT2 are enzymes that modify chemicals in the body, including those that can cause cancer. 
These enzymes need AcCoA to function. Understanding how they differ in their binding to AcCoA and 
processing of carcinogens can help explain variations in cancer risk among individuals. 

Methods 

 Expression Systems: Human NAT1 and NAT2 were produced in bacteria, yeast, and Chinese 
hamster ovary cells to study their activity. 

 Affinity Measurement: The binding strength (affinity) of NAT1 and NAT2 for AcCoA and 
various carcinogens was measured. 

Results 
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 NAT1 vs. NAT2 Affinity for AcCoA: NAT1 showed a higher affinity for AcCoA compared to 
NAT2. 

 Carcinogen Processing: NAT2 had higher affinity for processing N-hydroxy-arylamines than 
NAT1. 

 Cellular Context: The study suggests that in tissues where both NAT1 and NAT2 are present, 
the availability of AcCoA can affect which enzyme is more active in processing carcinogens. 

 

Conclusion 

The study reveals important differences between NAT1 and NAT2 in their ability to bind AcCoA and 
process carcinogens. NAT1 has a higher affinity for AcCoA, while NAT2 is better at processing certain 
carcinogens. These findings help explain how variations in these enzymes can influence cancer risk and 
highlight the need to consider these differences in health assessments and treatments. Understanding these 
mechanisms can lead to better strategies for preventing and treating cancer. 
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