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Correlation of the fluorescent single cell whole organ microscopy (SCOM) technique 

to the immmunohistochemical benchmark 

 

In order to develop an immunohistochemical benchmark of the SCOM technique we have 

used normal lungs containing either lesions of MDA- MD-231 cells stably expressing 

GATA-3 and GFP (displaying micrometastatic lesions) or lungs contained MDA-MD-

231- lesions stably expressing empty vector and GFP (displaying macrometastatic 

lesions).  

Determining the total tumor burden/lung by SCOM: 6-8 week-old female BALB/c-

nu/nu athymic mice were injected via tail vein with 1x 106 cells of either MDA- MD-231 

cells stably expressing GATA-3 and GFP (‘GATA3’) (n=3) or of MDA-MD-231 cells 

stably expressing empty vector and GFP (‘empty’) (n=3). Lungs were removed 3 weeks 

post injection, inflated with PBS and subjected to fluorescent single cell whole organ 

microscopy (SCOM) imaging by fluorescent videomicroscopy (Leica DM IRB) as 

described in the Material and Methods. Total tumor burden per lung was represented by 

the total number of pixels detected on the entire surface of each lung. Imaged lungs were 

later fixed with 4% PFA for further immunohistochemistry (IHC) analysis. 

Determining the total tumor burden/lung by IHC: Immunohistochemical staining for 

GFP expressing tumor cells was carried out on the lung sections fixed with 4%PFA. 

Specimens were run as a single experimental set under identical conditions along with 

duplicate serial tissue slides as matching negative reaction controls for which the anti-

GFP primary antibody incubation was substituted by diluent alone. Following the IHC 

procedure, all specimens were considered diagnostic quality, within appropriate control 
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parameters, and interpretable.   

For this assay, we defined tumor metastases to be aggregates of cells that 

expanded and/or disrupted the lung parenchyma, and included two or more immuno-

labeled tumor cells exhibiting immunoreactivity for GFP.  Tumor cells were considered 

to have cellular atypia, as characterized by anisocytosis and anisokaryosis. Data were 

acquired by counting tumor metastases per lung section and calculating tumor surface 

areas as a percentage of the total lung surface area for a given tissue section using 

computer-assisted image analysis.  GFP-signal pixel area provided confirmation for 

presence of cells expressing GFP while the IHC permitted validation of cells in the lung 

as representing tumor (GFP positive). The image analysis segmentation combined IHC 

and morphologic criteria. 

Determining the correlation between IHC and SCOM measurements: 'Empty' and 

'Gata3' measurements were combined for the correlation/simple regression analysis after 

checking that in each group the relationship between SCOM and IHC measurements is 

alike (r=0.99 and r=0.87 in the 'Empty' and 'Gata3' group, respectively). There was a 

strong positive correlation (Pearson's correlation coefficient) between the SCOM and 

IHC measurements for total tumor burden/lung (r=0.97, p<0.001, n=6). Coefficient of 

determination (R-square) reaching 95% indicates a very good fit of the linear relationship 

between the two types of measurement. 

 


