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Incorporation of  a dual ESI/MALDI source with a high resolution quadrupole-
orthogonal time-of-flight (Q-OTOF) mass spectrometer for MS imaging applications  

Introduction 

Overview Methods Results 

Acknowledgements 
This work  was funded by the U. S. Department of 
Energy/BER and was performed at EMSL, a 
DOE/BER national scientific user facility located on 
the Pacific Northwest National Laboratory campus 
in Richland, Washington. 

Many thanks go to key individuals from Bruker 
Daltonics as well as Ingela Lanekoff, William 
Danielson, Matt Monroe, Andrey V. Liyu, and 
Kristin Burnum all of whom greatly contributed to 
this effort. 

References 
1. McDonnell LA, Heeren RMA. Imaging mass spectrometry. Mass 

Spectrom. Rev. 2007; 26:606–643. 

2. Hartmer RG, Kaplan DA, Stoermer C, Lubeck M and Park MA. Data-
dependent electron transfer dissociation of large peptides and medium 
size proteins in a QTOF instrument on a liquid chromatography timescale. 
Rapid Commun. Mass Spectrom. 2009; 23:2273–2282.  

3. Kelly RT, Tolmachev AV, Page JS, Tang K and Smith RD. The ion funnel: 
Theory, implementations, and applications. Mass Spectrom. Rev. 2010; 
29:294–312. 

4. http://omics.pnl.gov/software/DeconTools.php; Jaitly N, Mayampurath A, 
Littlefield K, Adkins JN, Anderson GA and Smith RD. Decon2LS: An open-
source software package for automated processing and visualization of 
high resolution mass spectrometry data. Bioinformatics 2009, 10:87; Slysz 
GW, Baker ES, Shah AR, Jaitly N, Anderson GA, and Smith RD. The 
DeconTools framework: an application programming interface enabling 
flexibility in accurate mass and time tag workflows for proteomics and 
metabolomics. ASMS; 2010; Salt Lake City, Utah.  

5. Jackson SN, Wang HYJ, Woods AS. Direct Profiling of Lipid Distribution in 
Brain Tissue Using MALDI-TOFMS. Anal. Chem. 2005 77: 4523-4527. 

Conclusions 

CONTACT: Errol Robinson, Ph.D. 
Environmental Molecular  Sciences Laboratory 
Pacific Northwest National Laboratory 
P.O. Box 999, Richland, WA 99352 
E-mail: errol.robinson@pnl.gov 

• Incorporation of dual ESI/MALDI source on 
a Bruker maXis Q-OTOF platform 

• Develop control system and data analysis 
workflow  

• Demonstrate MS imaging capabilities 

• Dual ESI/MALDI source  has operational 
flexibility enabling a wide range of 
applications, including MS imaging [1] 
 

• Bruker maXis selected as base platform 
due to high resolution, sensitivity, and 
acquisition speed of this Q-TOF 
spectrometer [2] 
 

• Modified dual ion funnel source [3] 
incorporated an orthogonal ESI capillary 
and an on axis MALDI stage 
 

•  Bruker Smartbeam II provided a solid state 
Q-switched 1 kHz repetition rate Nd:YAG 
laser for the MALDI source 
 

• MALDI stage and laser control was 
implemented based on Bruker MTP II 
electronics and PC based serial 
communication 
 

•  Data analysis incorporated PRISM tools 
and workflow [4] 

• MS imaging capability was demonstrated 
• Future Incorporation of Ion Mobility 

Spectrometry 
• Continued development of MS imaging 

control and data analysis  
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Workflow 

1. Sample Preparation 
• 10 µm Juvenile Rat Brain 

cryomicrotome sliced on to 
ITO slides  

• Matrix coating was 20 mg/mL 
2,5-DHB in 1:1 water: 
methanol with 0.2% TFA 
using 100 Bruker ImagePrep 
coats 
 

2. Data Acquisition 
• MALDI image data acquired  

by moving the stage 275 
µm/s with laser firing at 1 kHz 

• Each image line was acquired 
as a separate “LCMS” 
dataset 

3. Spectrum Preprocessing 
• DeconTools [4] performed 

peak picking and deisotoping 
of high resolution data 

• Exported MALDI spectra 
features   

4. Data Analysis 
• MALDI features were 

concatenating into an array 
calculating x and y positions 
for each spectra 

• Images for specific features 
were selected based on m/z 
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