
• In the first step, a probabilistic statistical model is applied to estimate the likelihood of a metabolic 
reaction taking place at each potential site of metabolism in the compound of interest. Results are 
reported as a metabolism score ranging from 0 to 1 taking into account both the calculated 
probability of metabolic reaction and the Reliability Index (RI)—a quantitative measure of prediction 
confidence. The scheme below illustrates these predictions for Cisapride, color-coded by score 
values for easy visualization.

Figure 2: The three main stages of the metabolism prediction for Cisapride as predicted by ACD/Percepta

• Once potential metabolic hotspots are found, they are checked against a database of 
biotransformation rules to identify what types of metabolic reactions are defined for the respective 
of metabolism, taking its chemical space into account.

• Finally, selected biotransformation rules are applied to generate metabolite structures.

RESULTS
Metabolites are initially identified by accurate mass and isotope comparison and the corresponding 
extracted ion chromatograms (XIC) are generated. Each XIC may contain several peaks of isobaric 
metabolites. The site of biotransformation is evaluated using MS/MS spectra from data-dependent 
acquisition by LC/MS. Mass shifts of fragment ions and common collision-induced dissociation rules are 
applied to localize the site of biotransformation. 

Figure 3: Screenshots from the ACD/Spectrus Platform displaying: A—mirrored MS2 spectra comparing a 
parent compound and putative metabolite; B—summary of results of MetID processing protocol housed 
within Spectrus DB.  

When there is insufficient evidence to support a single site of biotransformation, metabolite structures 
may be represented using the Markush notation. The automatically generated metabolic scheme, mass 
spectra, chromatograms, and study metadata are stored in a knowledge management system for future 
use and for reporting of results. While this is an automated process, biotransformation scientists are 
able to examine the results and make necessary changes, such as modifying a structure assignment, 
based on their experience and understanding of the project.

CONCLUSION
The software provides an automated and efficient platform for metabolism studies carried out on data 
from different instrument vendors, without compromising the quality of interpretation. The process of 
identifying potential metabolite peaks, interpretation of fragments, and generation of 
biotransformations significantly improves the speed of data interpretation and thereby the quantity of 
samples that can be analyzed. Metabolite ID and DMPK experts responsible for metabolism studies 
would save significant time and effort by applying this software aided approach. 
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A NEW APPROACH TO THE AUTOMATED IDENTIFICATION
OF METABOLITES IN MULTI-VENDOR DATASETS

INTRODUCTION
For scientists involved in the study of drug metabolism the challenge of accurately and rapidly 
identifying metabolites is met using a variety of LC/MS techniques and software packages. While most 
instruments vendors offer software to assist in the identification of metabolites, they are a hindrance in 
a multi-vendor laboratory, where they lack the flexibility and customization required. Most users have 
to then resort to purchasing additional software and typically use Microsoft Excel to complete their 
workflow.

Here, we present a new approach for the automated identification of metabolites based on the 
ACD/Spectrus Platform, which allows data from nearly all the mass spectrometry vendors to be 
processed, reviewed, and uploaded to a knowledge management system:

• Automated file capture and processing capabilities makes it suitable for high-throughput 
environments while biotransformation scientists can check results and make changes such as 
modifying the identification of a metabolite. A structure based prediction approach is used to help 
reduce false positives.

• Confirmation of the site of biotransformation is checked using the available MS/MS data.

• Metabolite fragment mass shifts, relative to the parent MS/MS spectrum, help localize the site of 
biotransformation.

• In cases where there is insufficient evidence to support a single site of biotransformation, the 
metabolite structure can be represented using the Markush notation.

• All metabolites and metadata can then be stored in a database for future use. This allows for a 
greater degree of collaboration between the discovery and development departments which can 
save a huge amount of time and effort.

Answering the question ‘Have I seen this metabolite before?’ then becomes very easy.

Figure 1: The workflow for capturing, processing, and displaying the analytical data collected for metabolite 
identification using tools on the ACD/Spectrus Informatics Platform.

METHOD
A structure based prediction approach was used to target expected metabolites. Metabolite prediction 
is performed using the algorithm implemented in ACD/Percepta software. [1, 2] This algorithm consists 
of several steps:
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