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Overview

« Collision induced dissociation (CID)
efficiency of a segmented quadrupole was
evaluated.

« CID efficiency inside the quadrupole was
higher than that at the quadrupole
terminal.

* An IMS-MS/MS approach was applied to a
tryptic digest of BSA.

» We confidently identified 20 peptides
within +15 ppm for parents and fragments.

» FDR was found to be 0.6% using a decoy
database approach.

Introduction

lon mobility is increasingly being utilized for the
separation of peptides and proteins in tandem fashion
with liquid chromatography and mass spectrometry
(LC-IMS-MS). Integrating an ion dissociation step for
ion mobility separated ions enriches the information
content of the data by providing the fragmentation
pattern of precursor ions. Traditionally, CID was
chosen to induce the ion fragmentation for drift time-
specific precursor ions. CID is usually implemented
by increasing the potential difference between two
elements at the end of, or following, the drift tube to
deposit enough energy into the ions causing ion
fragmentation. Here, we compare the efficiency of
two CID approaches utilized in a quadrupole
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Comparison of MS/MS spectra inside
and at the terminal of the segmented
quadrupole for neurotensin 3+
Terminal of quad Inside the quad
\'/ E. E¢ Ecip Vv E. E¢ Ecip
20 0.41 0.16 | 0.06 32 1.10 0.47 | 0.52
22 0.32 | 0.27 | 0.09 35 1.27 0.67 | 0.85
24 0.29 | 0.57 | 0.16 37 1.13 0.79 | 0.90
25 0.28 | 0.71 0.20 39 1.14 0.87 | 0.99
26 0.19 | 0.71 0.14 40 1.1 0.91 | 1.01
28 0.25 | 0.92 | 0.23 42 1.00 0.95 | 0.95
30 0.26 | 0.97 | 0.25 45 0.94 0.98 | 0.92
32 0.13 | 0.97 | 0.13 47 0.80 0.99 | 0.79

» CID inside the quadrupole resulted in richer MS/MS spectrum with
higher intensity fragment peaks and greater information content.

« Better collection and thus better CID efficiency was observed inside
the quadrupole.

» The RF confining potential helped improve E; and to minimize losses
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« The collision energy was varied by
; varying the DC gradient between the
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« Only 3+ ions dissociated at 28 V
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« IMS profiles of fragments aligned vertically with their parent

* A mass spectrum from a single collision energy contained up to 123 unique
fragments and up to 17 unique parents
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« 37 peptides identified (+15 ppm) in the precursors IMS-MS scan
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« 20 peptides confidently identified (+15 ppm for fragments) from IMS-MS/MS
scans (more than 3 fragments/precursor)
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False Discovery Rate (FDR)

MMA (+15ppm) MMA only
and IMS (=15ppm)
0.6 % 35.3%
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* An average of 14
fragments were
identified per peptide

* Most of the peptides
can be identified
using only three
collision energies

Decoy database: glycogen phosphory-
lase tryptic peptides (PYGM, 843 amino
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Conclusions

We evaluated the CID efficiency of IMS-MS/MS
instrument using a segmented quadrupole.

CID efficiency of nearly 100% was observed for
neurotensin 3+ inside the quadrupole compared to
25% at the quadrupole terminal.

CID efficiencies of other peptides showed similar
trends.

Rich information content was observed in the MS/MS
spectrum along with good MMA (<20 ppm).

The IMS-MS/MS approach was validated using tryptic
digest of BSA.

Using MMA of +15 ppm for the precursors and the
fragments, >3 fragments per parent and IMS
information, we identified 20 peptides of the BSA
tryptic digest.

An average of 14 fragments were identified per
peptide.

FDR was evaluated using a decoy tryptic digest
database of glycogen phosphorylase (PYGM).

Only one peptide was identified for PYGM.

Incorporating IMS-MS/MS information decreased the
FDR from 35.3% to 0.6%.
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