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 25-35% of the MALDI FT-ICR peaks can be matched to peptides 

identified by LC-qTOF.   

 A majority of MALDI peaks don’t match  identified peptides.  This could 

be due to different ionization of MALDI and ESI.  Unmatched MALDI 

peaks could not be compared with in silico tryptic fragments of 

identified proteins that aren’t detected in the ESI spectra. 

 Using an average spectrum for peak picking isn’t ideal. A better 

approach would be to evaluate each spectrum individually.  Along with 

utilizing a lock-mass to allow stricter matching tolerance. 
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Figure 1. Modified imageID workflow 
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We present a modified imageID workflow for 

improving the number of proteins identified 

from a MALDI imaging dataset.  The new 

approach combines the high-performance 

MALDI imaging of a 7T solariX FTICR with 

protein identification of a high performance LC-

qTOF to provide a greater depth of protein 

information. 

In the classical imageID workflow, serial 

sections are digested under identical conditions.  

One section is imaged while the other is 

extracted and analyzed by LC-MALDI TOF/TOF.  

Identified peptides are then matched with 

corresponding peptide images based on m/z. 

Using this technique, MALDI-TOF images can be 

assigned to ~100 proteins.  But, the process is 

undoubtedly limited in the number of peptides 

one can identify due to TOF’s inability to resolve 

nominal isobaric peptides  power.  In this study 

we report on an investigation of the number of 

proteins identified and consequently imaged 

using a modified imageID workflow that 

combines high resolution MALDI-FTICR imaging 

with high-performance qTOF LC-MS/MS. 

The general workflow used is illustrated in 

Figure 1.  Two or three serial sections were thaw 

mounted onto ITO coated glass microscope 

slides (Bruker).  Trypsin was proteomics-grade 

(Sigma).  20µg vials were reconstituted in 20µl 

of 50mM acetic acid and brought to a final 

volume of 200µl with 50mM Ambic:ACN 10:1.  

 

Trypsin was applied to the slide using a TM 

Sprayer (HTX Imaging) at a rate of 7.5µl/min 

at 30ºC with a stage velocity of 750mm/min 

and 15psi.  A syringe pump delivered trypsin 

using a different number of passes with 

alternating directions and offset.  Slides were 

incubated at 37ºC  with 1ml Ambic + 50 µl 

acetic acid for 2 hrs.   

Extraction was done with 2x applications of 

15µl 0.1% formic acid in water using a 

pipette.  The companion section was coated 

with HCCA 

300nl/min was used.  MASCOT acceptance 

criteria was a minimum of 1 significant 

peptide with MASCOT score >10. 

Two slides were digested using similar 

conditions but one was imaged using a 

250Da CASI window, m/z 1275-1525, 

Figure 2, and one was imaged using a 

broadband m/z range of 900-2400, Figure 

3. The overall average spectrum from each 

dataset is shown in the respective figures.  

Green bars annotate  

matrix solution (5mg/ml, 1:1 ACN:0.1% 

Formic acid) using a TM Sprayer (100µl/min, 

8 passes, 700mm/min, 15psi, 35ºC). 

After imaging, the overall average spectrum 

was exported to mmass (www.mmass.org) 

and the deisotoped peak list (S/N >3, m/z 

900-2400, r.i. > 1%) exported to Excel and 

matched to identified LC-MS peaks using a 

tolerance window of 20ppm. 

A nanoRSLC  (Dionex) outfitted with a Dionex 

PepMap C18  column at a flow rate of 

peaks that matched an LC-qTOF peak. Tables 

within each figure summarize the results of 

the matching. 

Results from a third digested slide are shown 

in Figure 4. One slide with two serial sections 

was digested but imaged at a resolution of 

40µm on different days. A molecular feature 

at m/z 1573.298 was found to be highly 

localized and seen in Figs. 4A , 4B and 4D.  

Further, in Figure 4C and inset, two 

differentiated ion images are overlaid with an 

H&E of the same section. 
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Figure 4.  Serial testis sections on same slide. Digested at same time 

but imaged on different days.  A) and B) show highly localized 

molecular feature visible in both sections.  C) Visible tubule structure 

demonstrates that molecular migration is minimal through-out the 

digestion and matrix applications.  D) Expanded view of one m/z 

1573.298 feature overlaid with H&E image of the same section 

reveals a distinct pathological feature is associated with the signal.  
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