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ood safety is still a worldwide concern so 
that, in many countries, production and 
distribution of safe and nutritious food is one 

of the most important problems; meanwhile, the right 
to have healthy food is obvious.  

Recently food control systems have improved in 
many countries. However, while progress has been 
made, in 2010, the estimated global burden is 
reportedly about 600 million foodborne illnesses and 
420,000 deaths (1). Application of new technologies 
for empowering detection and prevention of food 
born diseases is important to decline the burden of 
food-borne diseases (2); hence, empowerment of 
food safety system through developing the laboratory 
technologies from non-automated DNA sequencing 
methods to more rapid, automated sequencing 
methods such as whole genome sequencing (WGS) 
with the ability to sequence the entire genomes 
would have great impact on food safety management 
system.  

WGS makes precise, rapid and helpful 
information to prevent food-borne diseases. In spite 
of the certain limitations in the field of technical and 
facilities infrastructures for implementation of this 
technology, performance and traceability of food 
safety management systems at national and 
international levels can be improved through 
application of whole genome sequencing in food, 
water, environmental and clinical samples 
continuously. 

WGS is a new technology that can identify the 
complete DNA sequence of a food-borne 
pathogen genome. This laboratory methodology has 
an important role in improvement of food safety 
through making source tracking and traceability, 
source attribution, food system monitoring, disease 
surveillance, outbreak investigation, identification of 

transmission pathways and monitoring food-borne 
diseases (3).  

In addition, WGS is helpful in reducing food 
waste due to contamination, and thereby has a 
serious effect on food security. While WGS can 
properly contribute to improving food safety and 
security issues, lack of experienced experts for 
technical and bioinformatics purposes, providing  
necessary infrastructures for storage and data sharing 
facilities, and interpretation of laboratory data in 
epidemiological evidence are some barriers in 
globalization of this new method, and so its 
application remains relatively limited, especially in 
the developing and transitional countries (4). Due to 
the importance of technical aspects and 
infrastructures in implementation of WGS, decisions 
about when and where to use this technology for 
strengthening national food control systems need 
comprehensive assessment by each country (5, 6). 

WGS has the potential to improve the 
performance of food safety management systems 
through food-borne diseases’ surveillance, food 
tracing and monitoring, and detecting the source of 
contamination; in the meantime, there are some 
challenges in application of WGS to become a 
globally accepted methodology for identification of 
food-borne pathogens. 
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