Extracellular vesicles are a broadly applicable liquid biopsy to characterise variability in exposure to medicines.
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Introduction: Differences in the abundance of hepatic drug metabolizing enzymes (DMEs) underpin variability in exposure and response to medicines and impact treatment efficacy and tolerability. Extracellular vesicles (EVs) contain protein cargo inherited from originating cells and may be useful for characterising differences in expression for proteins related to hepatic drug metabolism. 

Aim: To quantify the absolute protein abundance for a panel of 14 DMEs in liver derived EVs and paired liver tissue homogenates.
Methods: Tissue homogenate and isolated EVs were prepared from eleven paired human liver tissue samples. Targeted liquid chromatography mass spectrometry was performed to quantify the absolute protein abundance for a panel of 8 cytochromes P450 (CYP), 4 UDP-glucuronosyltransferases (UGT) and 2 carboxylesterases (CES) in isolated EVs and paired homogenate. The association between paired EVs and homogenate was assessed as by linear regression analysis, with the strength of correlation reflected as the Pearson r coefficient.
Results: All DMEs were readily detected and quantified in all EV and homogenate samples. Strong correlations between paired EVs and homogenate were observed for all CYP, ranging from r = 0.654 (CYP2E1) to r = 0.962 (CYP2B6). Generally weaker correlations were observed for UGT and CES proteins, ranging from r = 0.229 (UGT2B7) to 0.722 (CES2). Correlation in protein abundance were impacted by the extent of extra-hepatic target expression. The association between EV and homogenate protein abundance was best described by linear regression in all cases.    

Discussion: This study establishes the fundamental potential of liver derived EV protein abundance as a broadly applicable liquid biopsy to account for variability in exposure to medicines. The linear regression equations describing the relationship between the EV and tissue abundance may be used as a first step to calibrate EV protein results for applications such as individualised physiologically based pharmacokinetic models (virtual twins).
