
"ÉÏÔÒÉÎȭÓ (ÉÓÔÏÍÉÃÓ 4ÅÃÈÎÏÌÏÇÙ Page 1  
 

 
BIOTRIN INTERNATIONAL 

93 THE RISE, MOUNT MERRION, CO. DUBLIN, IRELAND 

Tel: +353 1 283 1166, Fax: +353 1 283 1232 

email: joe.keenan@biotrin.ie  

www.biotrin.com 

 

 

 

 

The Use of Immunohistochemistry to Identify Novel Biomarkers 

 

Genomics, proteomics and the other ïomics technologies discover many possible 

markers and then, through data analysis, identify potentially useful candidates.  There is an 

alternative approach which involves identifying target cells and tissues and then 

developing specific biomarkers for them using specific immunochemical screening - 

Histomics.  

 

Biotrin believe in measuring intracellular materials (e.g. proteins) that leak into a 

collectable sample (e.g. urine) when the target cells are damaged. Using this concept one 

can assess damage at the earliest stages and when the damage has ceased.  
 

Histomics involves developing monoclonal antibodies against biomarkers associated with 

organ or cellular injury and using these as probes to locate their origin. For example, to 

develop new biomarkers for nephrotoxicity, rats were treated with toxins known to cause 

injury to defined parts of the renal tubule (e.g. collecting duct toxin Indomethicin). Urine 

samples were collected, the proteins concentrated and then used to develop monoclonal 

antibodies. The specific location of these antigens was identified by immunohistochemical 

staining of rat kidney sections. Clones expressing antibodies with specificity to defined 

renal structures are then cultured further and these antibodies are used to develop 

immunoassays.  
 

Antisera to several defined regions of the nephron have been identified including specific 

targets in collecting ducts (Renal Papillary Antigen 1 - RPA-1), and loop of Henle (RPA-

2) that show great promise as biomarkers for renal papillary necrosis. Eventually, it could 

be possible to obtain a complete picture of histological injury to the nephron from a urine 

sample and to detect injury earlier then by using current serum based tests, e.g., serum 

creatinine or BUN. 
 

Although this concept is easily processed for rat biomarkers what do Biotrin do for the 

human biomarkers? Urines are collected from various clinically relevant patient sub-

groups, such as; kidney transplant recipients, ICU Sepsis patients, diabetics, etc. and 

screened under the same theory 
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1. Select a specific nephrotoxin (e.g. 

Indomethicin for Collecting Duct    

    injury) and administer to a rat  

    model 
 

 
This specific toxin will damage the rat collecting duct as has been proven by histology in previous  

publications.  Upon insult to the collecting ducts, cellular proteins should leak into the urine 
 

 

2. Collect the urine from this rat, 

     concentrate down, and isolate the  

proteins which have been 

released 
 

 
The specific proteins released from the collecting ducts are concentrated in this procedure 

 

 

3. Inoculate these specific proteins       

   into a mouse to generate     

   antibodies which can then be    

   harvested and purified for further  

   analysis 
 

The ratôs immune response will produce antibodies to the protein material introduced 

 

4. Screen the antibodies obtained on  

fresh frozen rat kidney sections 

to determine the specificity. 

Immunohistochemistry is carried 

out on healthy tissue sections as 

the proteins are intracellular and 

should be abundantly present  
 

Using fresh frozen tissue sections allows the precise binding site of these antibodies 

 to be demonstrated. Specific binding is suggestive of a specific leaky marker 

 

5. Once specificity has been 

established these antibodies are 

then cloned and processed to 

produce raw material for the 

development of a user friendly 

laboratory assay 
 

Now that a candidate antibody has been identified Biotrin can now proceed  

with the development of an immunoassay. 


