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Background and Significance
Colorectal cancer is the second-leading cause of cancer death in the USA, with more than 155,000 predicted 
new cases per year. {{268 Ahmed,F.E. 2004; }}  The current diagnostic paradigm relies on histopathologic di-
agnosis of biopsy specimens either from biopsy or surgery.  Tumor staging is based on histopathologic exami-
nation of the tumor and satellite tissue. {{261 Jestin,P. 2005; }}  

Imaging MALDI (IMS) demonstrated chemical evidence of the exact same two proteins, gi|119592539 
hCG1787564 [Homo sapiens] Mass: 57590 , and gi|119592490 hCG2040674 [Homo sapiens] Mass: 108178,    
Figure 2, in malignant colon tumors, adenocarcinomas, in consecutive patients.  The proteins were present in 
the tumors and in the histopathologically normal satellite tissue. The presence of these proteins in both the 
tumor and normal tissue raises several diagnostic issues for tumor diagnosis and staging.  There was no  his-
tological evidence of metastatic disease, spread of the tumor into the normal satellite tissue.  However, this 
finding may be a potential marker for field cancerization or a field defect, e.g., age-related hypermethylation 
in normal    colonic mucosa. Such alterations result in microsatellite instability, and synchronous and 
metachronous lesions which develop into cancers. Therefore, the use of histopathology alone may significantly 
affect therapy by underestimating the extent of metaplastic or malignant disease. We hypothesized that 
histopathology, in  combination with IMS, may identify the extent of metaplastic disease beyond the recog-
nized tumor. 

Materials and Methods
The tissue biopsy was cryoprotected in a mixture of DMSO 2%/ glycerol 20%/ ethanol 78%.  Contiguous 1 mm 
sections were obtained for IMS, histology, and protein extraction.  The histological section was stained with he-
matoxylin and eosin, Figure 3. Sinapic acid was applied to the IMS section by sublimation. {{1474 Hankin,J.A. 
2007; }} A MALDI image was obtained on a Shimadzu TOF2 and reconstructed with BioMap 
imaging software. The protein mass numbers were obtained directly from the images, Figure 4.

The third section was used for protein extraction under high pressure with a Barocycler (Pressure BioSciences, 
South Easton, MA).  The high pressure extraction provided two novel results. The protein yield was increased.  
New and larger numbers of proteins were extracted.  The trypsin digest time was decreased from 12 hours to 
45 minutes, and larger numbers of peptides were obtained from the tissue digest. The precursor ions from the 
reflectron mode MS spectra, Figure 1, were studied with MSMS and the mass list used to query the NCBInr 
database for protein identification.  

Results
The histopathology image demonstrated the tumor and histologically normal satellite tissue. The IMS image 
demonstrated the same proteins in the tumor and satellite tissue. The proteins identified by mass in the IMS 
images were confirmed by the protein extraction MSMS experiments.

High pressure tissue extraction yielded larger numbers of proteins and materially decreased the duration of 
trypsin digest.  The specific pressure profiles for tissue extraction and duration of trypsin digest will be 
reported elsewhere in a larger focused study of these two parameters of high pressure extraction yield.

Conclusion     
A concordant protein in both the tumor and normal satellite tissue suggests a genetic field defect that may 
result in synchronous or metachronous cancer in tumor satellite tissue.  This may alter the current paradigm 
of tumor diagnosis and staging.  MALDI imaging, IMS may be necessary to exclude potential synchronous or 
metachronous tumors in histologically normal satellite tissue and the current intervals for patient surveillance 
to check for recurrent tumor may be significantly shortened.
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Figure 1. Maldi MS Spectra
Concise Summary Report (Colon adenocarcinoma 12a_Cr_)

 Mascot Search Results
User            : Paul H. Pevsner, MD
Email           : pevsner1@earthlink.net
Search title    : Colon adenocarcinoma 12a_Cr_
Database        : NCBInr 20070908 (5454477 sequences; 1888849002 residues)
Taxonomy        : Homo sapiens (human) (194612 sequences)
Timestamp       : 9 Sep 2007 at 14:29:20 GMT
Top Score       : 71 for gi|119592539, hCG1787564 [Homo sapiens]

Probability Based Mowse Score

Protein score is -10*Log(P), where P is the probability that the observed match is a 
random event. 
Protein scores greater than 65 are significant (p<0.05). 
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Significance threshold p< Max. number of hits 

1. gi|119592539 Mass: 57590 Score: 71 Expect: 0.015 Queries matched: 9

hCG1787564 [Homo sapiens]

2. gi|119592490 Mass: 108178 Score: 68 Expect: 0.027 Queries matched: 11

hCG2040674 [Homo sapiens]
gi|51491284 Mass: 100162 Score: 59 Expect: 0.23 Queries matched: 10

hypothetical protein [Homo sapiens]
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