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Abstract: The inheritance of acquired characteristics is a topic of long-standing interest and controversy. While some of the classic Lamarckian ideas have been dismissed, more recent studies suggest that certain traits acquired by an animal during its lifetime may be transmitted to next generations. Our results showed that C.elegans inherit acquired antiviral resistance (in a “Lamarckian” fashion) through transgenerational transmission of small RNAs, which mediate RNA interference (Cell, 2011). Antiviral RNAs (viRNAs), which protect the worm from viral propagation, can be passed down to many ensuing generations in a non-Mendelian manner, in the absence of their DNA template, and thus protect (“vaccinate”) RNAi-deficient progeny from viral propagation. Most genes are regulated by different endogenous regulatory small RNA species, and therefore small RNA inheritance might affect the inheritance of many traits. Our recent efforts suggest that inherited small RNAs may indeed reflect the ancestral environment.
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