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Proteome Sciences designs and implements MRM based
assays to accelerate biomarker candidate evaluation for
clinical diagnostics, pre-clinical and clinical dru g
development and systems biology approaches.

Multiple Reaction Monitoring (MRM)

MRM is the scan type with the highest duty cycle and is used for monitoring one or more
specific ion transition(s) at high sensitivity. Here, Q1 is set on the specific parent m/z (Q1
is not scanning), the collision energy is set to produce the optimal diagnostic charged
fragment of that parent ion, and Q3 is set to the specific m/z of that fragment. Only ions with
this exact transition will be detected.

Figure 1: Principle of multiple reaction monitoring
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Historically MRM has been used to quantify small molecules, such as drug metabolites but
the same principle can be applied to peptides, either endogenous moieties or those
produced from enzymatic digestion of proteins. Technological advances now permit
multiplexing of biomarker candidates to accurately measure peptide levels in a range of
fluid and tissue samples (Anderson 2006). These assays use electrospray ionisation
followed by two stages of mass selection (as illustrated above). Modern triple quadrupole
instruments or hybrid ion traps are capable of measuring many such transitions in a single
experiment and this technique is hence referred to as Multiple Reaction Monitoring (MRM).
When combined with the appropriate stable isotope-labeled internal standards the MRM
approach provides absolute quantitation of the analyte concentration (Gerber 2003).

Advantages of MRM Assays

+ Direct measurement of many proteins in human plasma,
CSF and other biofluids

* Choice of single or multi-analyte formats without the need
for antibodies

* Post translational modifications can also be addressed

MRM Assays for Candidate Biomarker Evaluation

Levels of clusterin have been shown to change in plasma samples from both Alzheimer's
disease as well as Huntington’s disease patients when compared to a population of control
plasma isolated from healthy donors.
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MRM Assay for Clusterin a and b Chain Peptides

To further characterise a candidate biomarker for Huntington’s disease MRM was used to selectively measure and
quantify peptides originating from both alpha and beta chains of the mature clusterin protein in a single experiment
without the need for antibodies. This experiment consumed the equivalent of 0.025 microlitres of plasma.

Figure 2: MRM transitions for three peptides of
clusterin 772.0
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*Synthetic peptide also produced to serve as an 697.3
internal standard. '

MRM Assay for Total A b Peptide

Total secreted Ab was quantified using MRM transitions optimised for an internal peptide of Ab produced from tryptic
digestion of culture media supernatant. The area under the MRM peak is used to quantitate the amount of the
analyte present. In a typical quantitation experiment, a standard concentration curve is generated for the peptide of
interest. When the unknown sample is then run under identical conditions, the concentration for the peptide in the
unknown sample can be determined using the peak area and the standard concentration curve.

Figure 3: MRM transition for Ab peptide LVFFAEDVGSNK (rentention time 75min). Inset, calibration curve of ABeta peptide LVF-
FAEDVGSNK ranging from 5 fm to 500 fm on column
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Partnering Opportunities

Proteome Sciences provides biomarker characterisation by MRM as a service within its ProteoSHOP® integrated
proteomics workflows.
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