Drug-induced liver injury (DILI) is a main cause of acute liver failure (ALF) and a major problem for both clinicians and the drug industry. Acetaminophen (APAP), the most commonly used
over-the-counter antipyretic and painkiller worldwide, is a well-described hepatotoxic agent and the leading cause of ALF in developed countries after an overdose (estimated overall morta-
lity 28%). At therapeutic doses (4g/day), up to one third of healthy volunteers develops liver test elevation and cases of ALF have been described in the presence of certain risk factors.
APAP-induced hepatotoxicity is currently diagnosed on the bases of aspartate transaminase (AST) and alanine transaminase (ALT) circulating levels, considering these measures as “gold stan-
dards”. They can however not be used to predict developing injury as they only detect existing injury, and suffer from their lack of specificity as they cannot determine the etiology of liver
injury. This therefore underlies the need of new and early predictive biomarkers of APAP-induced hepatotoxicity in order to improve patient management.

In the field of biomarker research, microvesicles (MVs) emerged progressively as potential fruitful biomarker holders. MVs are circulating vesicles released from almost all cell types, and are
composed of a huge variety of biomolecules such as mRNAs, miRNAs, proteins and lipids. Interestingly, their composition is related to their original cell, tissue or organ, but moreover, is
dependent of any stimulation or the micro-environmental change of the donor cell. This gives them “signatures” of a physiological state. They are of highest value in biomarker research as
they are rapid responders, and are rapidly released in the blood after a stimuli or a change of condition. MVs are therefore potential early indicators of a physiological state, containing pre-
cious information for the monitoring of pathologies.

We here hypothesize that hepatocytes release, directly in the blood via MVs, specific molecules that could be efficient candidates for liver injury early detection. These markers would there-
fore be of great interest to improve patient treatment management.
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MVs proteins. A/ For the discovery phase, MVs were isolated from 5 patient plasmas at 3 time points: an
early time in the first days after surgery (T1), then at an intermediary time before hepatic test elevation
(T2), and the third time point correspond to the day of hepatic test elevation (T3). MPs were isolated by
differential centrifugations, and pelleted from platelet-free plasma after centrifugation at 18'000xg for
45 min. B/ Validation of MVs enrichment was performed with FACS. Closed microvesicles (CFSE-positive
events) were gated and analyzed according to CD41 expression and Annexin V fluorescence 200
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To better understand the mechanism of APAP-induced hepatotoxicity, proteins clustering (X-means) and
pathway analysis was performed. Proteins identified in all patients (372 proteins) were selected.
Five disctinct clusters of proteins were drawn along APAP exposure.
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V¥V The enrichment of Gene Ontology allowed pointing out biological processes which are enriched in
each cluster. The cluster of proteins (Cluster 1) wich are quickly decreasing during the time course are
pussenses DO related to immune response for instance. The second interesting cluster is composed of proteins which

are shortly downregulated (Cluster 2/3). These proteins are mainly linked to exocytosis mechanisms and
are therefore of high interest to understand MV release in hepatotoxicity condition. Cluster 4 is grou-
ping proteins with no variation of expression. The last interesting group is the cluster 5, in which pro-
teins are lately downregulated. This cluster is associated with platelet mechanisms and vesicles trans-
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2 Plus port, and might correspond to later events of APAP-induced hepatotoxicity.
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