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Quantification of peptide/protein therapeutics in biological
matrices is crucial for therapeutic development. Serving as an
orthogonal technology to the traditional ligand binding assays
(LBAs), LC-MS has been routinely adopted for quantitative
measurement of protein levels in bioanalytical laboratories. The
capability of a triple quadrupole system to quantify low
concentration analytes from small sample volumes, in line with
current LBAs, has been a main stay of analytical analysis in this
area. However, further sensitivity, improved %CV and linear
dynamic range (LDR) operating down to lower concentrations
would greatly benefit this analytical methodology.
While different MS approaches have been investigated by
researchers, quantification using peptides as surrogates (bottomup proteomic workflows) using targeted LC-MRM strategies
remains the most common. It offers not only high sensitivity, but

also a wide linear dynamic range (LDR) combined with high
reproducibility to provide reliable quantitative measurements.
Here, a SCIEX 7500 System was used to quantify a series of
surrogate peptides in rat plasma. Multiple hardware
improvements on the ion source and the front end of the mass
analyzer significantly boost the systems sensitivity and low-level
%CV values. Ultra-low LLOQs, ranging from 5 to 39 fmol/mL are
achieved. The assay shows high reproducibility, precision,
accuracy, and linearity, proving the robustness and performance
of the developed method.

Key features of peptide quantification
workflows
• Hardware improvements on the SCIEX 7500 System provide
significant gains in sensitivity for peptide quantification: the
OptiFlow® Pro Ion Source with E Lens™ Technology provides
improvements in ion generation and the D Jet™ Ion Guide
improves ion sampling1
• An average of 3-fold improvement in S/N was observed when
analyzing surrogate peptides in biological matrices with high
reproducibility, accuracy, and linearity

Figure 1. Sensitivity gains for peptide quantification. MRM XIC
comparison between SCIEX 7500 System (left) and QTRAP 6500+ LCMS/MS System (right) for mAb signature peptides at 5 or 39 fmol/mL in
rat plasma.

• SCIEX OS Software—an easy to use, compliance ready and
single platform for acquisition, processing and data
management

p1

Methods

Table 3. Gradient conditions.

Sample preparation: Plasma proteins were precipitated with
cold methanol. Upon centrifugation, supernatant was discarded.
The pellet was solubilized in 200 mM ammonium bicarbonate in
10/90 (v/v) methanol/water. Digestion was performed using
trypsin. After one hour at 60°C, the solution was acidified by
adding formic acid.1 The digested plasma was diluted by 200x
using 5:1:94 (v/v/v) acetonitrile/formic acid/water. Synthesized
peptides (Table 1) were spiked into the digested plasma solution
and followed by serial dilution in matrix. Final injection volume
was 10 µL.
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Table 1. List of peptide targets.
Peptide Sequence

Description

FTISADTSK

trastuzumab CDR region peptide

FNWYVDGVEVHNAK

conserved sequence in human
immunoglobulin G (IgG)

AGLIVAEGVTK*

synthetic peptide with C terminal K
heavy isotope labeled (C13N15)

LGLDFDSFR*

synthetic peptide with C terminal R
heavy isotope labeled (C13N15)

LC-MS conditions: Samples were analyzed in triplicate by a
SCIEX Triple Quad 7500 LC-MS/MS System – QTRAP Ready,
coupled with an ExionLC system. The method details are
summarized in Tables 2 and 3. The same sample set was also
injected into a SCIEX Triple Quad 6500+ LC-MS/MS System,
coupled with the same HPLC system, to characterize the
performance difference between the two mass spectrometers. All
MRM parameters are optimized on both mass spectrometers for
accurate performance comparison
Data processing: Data are processed using Analytics in SCIEX
OS Software 2.0.

Table 2. Chromatographic conditions.
Parameter

Value

Column

Phenomenex bioZen Peptide XB-C18 50×2.1
mm; 2.6 µm

Mobile Phase A

Water with 0.1 % formic acid

Mobile Phase B

Acetonitrile with 0.1 % formic acid

Flow Rate

500 µL/min

Column Temperature

40 °C

Injection Volume

10 µL

Table 4. MS parameters on the SCIEX 7500 System.
Parameter

Value

Parameter

Value

Curtain gas

42 psi

Source temperature

450 °C

Ion source gas 1

50 psi

Ion source gas 2

70 psi

CAD gas

9 psi

Ion spray voltage

1500 V

Signature peptide quantification
The SCIEX 7500 System integrates innovations that provide
improvements in both ion generation and ion sampling. The
OptiFlow Pro Ion Source with E Lens Technology provides
improvement in ion generation and the D Jet Ion Guide
efficiently captures and transmits the ions in the high gas flow
behind the orifice plate.
To identify the sensitivity improvements provided by these
innovations, the same peptide sample sets were analyzed on
both the SCIEX 7500 System and the SCIEX 6500+ System. On
average, a 6-fold difference in peak area and a 3-fold difference
in S/N were observed (Figure 1).
The peptide serial dilution samples were injected onto a SCIEX
7500 System to evaluate the overall quantification performance.
As shown in Figures 2, 3 and 4, the LLOQs of the target peptides
range from 5 to 40 fmol/mL, with LDR up to 4 orders of
magnitude without internal standard normalization. For all
quantified samples, the %CV was within 10% and the accuracy
was within 94-106%.
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Conclusions
• A highly sensitive peptide quantification workflow using the
SCIEX Triple Quad 7500 LC-MS/MS System – QTRAP Ready
has been developed
• When combining the OptiFlow Pro Ion Source with E Lens
Technology and D Jet Ion Guide, an average 3-fold
improvement in sensitivity over the previous generation of
instrumentation was observed when quantifying surrogate
peptides in biological matrix
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Figure 2. XICs of target peptide quantification in rat plasma. From
left to right: in matrix blank, at LODs and LLOQs.
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Figure 3. Quantification result summaries.
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Figure 4. Calibration curves of target peptides with R2 from 0.996 to 0.999.
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