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Conclusions

The hairy root culture system is a potential approach for the pro-duction of 
secondary metabolites, especially pharmaceuticals, because it has many good 
traits, such as rapid growth rate, easy culture and genetic manipulation, and, most 
importantly, an in-creased ability to synthesize useful metabolites that cannot be 
produced by unorganized cells even higher than plant roots. Po-tential problems 
with the application of the hairy root culture system, including a variation in the 
synthesis abilities among different clones, a possible loss of chromosomes, and 
cosuppression between endogenous and exogenous genes, should also be 
taken into consideration when the system is used.
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