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some see these:



I see like this:



what is an image?



what is an image?



what is an image?



from ions come images



simplify with spatial resolution 



simplify with spatial resolution 

Targeted…
That’s interesting. What is that and what is it doing there?

Broad…
I want to see lots of things. What is in this? How are they distributed? 



Columbia University

targeted - SIMS meets Aplysia
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Monroe, JACS. 2005, 127, 12152-12153
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identifying vitamin E

Monroe, JACS. 2005, 127, 12152-12153
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Monroe, JACS. 2005, 127, 12152-12153

vitamin E is present throughout

165 ± 11% 
increase over 
average across 
cell
(p=0.004, n=12 )



vitamin E actively localized

Dead (4 days @ -20 ºC)    Cultured with Vitamin E     4 hours in fresh media       



going smaller – a single rat neuron
Optical Vitamin E 

(m/z 165+)

PE
(m/z 124+)

PC
(m/z 184+)

100 µm



Martin Krzywinski

B. Hyams

so what else can it do? broad scale…



prep for MALDI MS imaging
sacrifice, rapid dissection,

flash freezing 

sectioning on 
cryomicrotome

(typically not embedded)

EtOH wash (remove lipids, salts)
Coat with MALDI matrix Goal: maximal MS signals with 

minimal analyte redistribution 
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prep for MALDI MS imaging
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profiling a tissue section



Scale bar = 1 mm
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Monroe, Proteomics, 8, 2008, 3746-3754.  

high resolution profiling - imaging



Substance P (RPKPQQFFGLMa)

Monroe, Proteomics, 8, 2008, 3746-3754.  

identifying signals



• Lots and lots of images? 

Monroe, Proteomics, 8, 2008, 3746-3754.  

ion images – identified by MS/MS



…and many others.

but still some unknowns…



one last thing

Phosphate
(m/z 79)

Amaya, Int. J. Mass Spectrom, 260, 2007, 121–127



500 µm

one last thing

Phosphate
(m/z 79)

Amaya, Int. J. Mass Spectrom, 260, 2007, 121–127



Acknowledgements

Jonathan Sweedler
Stanislav Rubakhin

Michael Heien
Nate Hatcher

Tim Richmond
John Jurchen

Kensey Amaya
Norman Atkins
Martha Gillette

Howard Gutstein
Jinju Li

The UIUC Center for
Neuroproteomics on Cell

to Cell Signaling
Supported by NIDA

National Institutes of Health

Center for Microanalysis of
Materials, Univ. of Illinois, 

supported by DOE

Merck Research Laboratory

ACS / Procter and Gamble


