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    Abstract
Precision medicine can be empowered by a personalized approach to patient care based on the patient’s or pathogen’s unique genomic sequence. For precision medicine, genomic findings must be robust and reproducible, and experimental data capture should adhere to FAIR guiding principles. Moreover, precision medicine requires standardized reporting that extends beyond wet lab procedures to computational methods. Rapidly developing standardization technologies can improve communication and reporting of genomic sequence data analysis steps by utilizing concepts defined in the BioCompute framework, such as error domain, usability domain, verification kit, and provenance domain. These advancements allow data provenance to be standardized and promote interoperability. Thus, a resulting bioinformatics computation instance that includes these advancements can be easily communicated, repeated and compared by scientists, regulators, test developers and clinicians. Easing the burden of doing the aforementioned tasks greatly extends the range of practical application. Advancing clinical trials, precision medicine, and regulatory submissions requires an umbrella of standards that not only fuses these elements, but also ensures efficient communication and documentation of genomic analyses. The BioCompute paradigm and the resulting BioCompute Objects (BCOs) offer that umbrella. Through standardized bundling of high-throughput sequencing studies under BCOs, regulatory agencies (e.g., FDA), test developers, researchers, and clinicians can expand collaboration to drive innovation in precision medicine, with the potential for decreasing the time and cost associated with next generation sequencing workflow exchange, reporting, and regulatory reviews.
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