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Liver biopsy 

Improved antigen 

retrieval and reduced 

background staining in 

hepatocytes!  





Avidin-Biotin Complex (ABC) Detection Method 
• Primary antibody 
• Secondary antibody with attached biotin 
• Avidin-biotin complex with attached HRP 



Two Step Polymer Detection System 

Polymer system increases 
sensitivity by markedly 
increasing the ratio of HRP  



Ventana / Roche Detection Systems 

Increasing Sensitivity 





In order to hit the mark, you have 
to know which target to shoot! 
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Optimal Protocol 
Thyroid: Strong nuclear staining reaction is seen 
in virtually all follicular epithelial cells. No 
background staining is seen.   

Insufficient Protocol  
Thyroid: Moderate nuclear staining reaction is 
seen in the majority of follicular epithelial cells 
  



Optimal Protocol  
Lung: Type II pneumocytes and basal epithelial 
cells lining the terminal bronchioles show a strong 
distinct nuclear staining reaction and columnar 
epithelial cells show a moderate nuclear staining 
reaction. No background staining is seen.   

Insufficient Protocol 
Lung: Type II pneumocytes and basal epithelial 
cells lining the terminal bronchioles show only a 
weak to moderate positive nuclear staining 
reaction and no reaction is seen in the columnar 
epithelial cells.   



Lung Adenocarcinoma 
L: Optimal 
R: Insufficient 

Lung Adenocarcinoma 
L: Optimal 
R: Insufficient 



Insufficient Protocol 
Appendix: The proportion and intensity of the 
positive cells is reduced. There is weak to 
moderate staining reaction, indicating that 
peripheral nerves can not reliably be used as 
positive control for S100  

Optimal Protocol 
Appendix: The Schwann cells and the satellite cells 
of the peripheral nerves show a moderate to strong 
staining reaction. No staining is seen in the smooth 
muscle cells. 



Optimal Protocol  
Appendix: Peripheral nerves and macrophages in 
lamina propria show a strong cytoplasmic and 
nuclear staining reaction.  Follicular dendritic 
cells of germina centre show a weak to moderate 
staining reaction. No background staining is 
seen. 

Insufficient Protocol 
Appendix: Virtually no staining reaction is 
seen in the follicular dendritic cells in the 
germinal centre and the staining reaction in 
the macrophages and peripheral nerves is 
significantly reduced.  



Melanoma: 
L: Optimal 
R: Insufficient 



Optimal Protocol 
Liver: Majority of hepatocytes show distinct, 
moderate reaction with membrane 
enhancement and bile duct epithelium shows  
strong cytoplasmic reaction   

Insufficient Protocol 
Liver: Epithelial cells of bile ducts are 
demonstrated, while hepatocytes are falsely 
negative  



RCC: 
L: Optimal 
R: Insufficient 

Low Expressing RCC: 
L: Optimal 
R: Insufficient 



Tonsil Optimal Protocol 
Tonsil: Virtually all the B- and T-lymphocytes 
show a strong and distinct membranous staining 
reaction. No background staining is seen.  
 

Tonsil Insufficient Protocol 
Tonsil: The vast majority of the B- and T-
lymphocytes are demonstrated. However, this 
protocol did not show Kupffer cell expression – 
next slide 



Optimal Protocol  
Liver: Lymphocytes show a strong reaction, while 
the Kupffer cells display a weak to moderate 
reaction. The liver cells are negative and no 
background staining is seen. 

Insufficient Protocol 
Liver: Only lymphocytes are demonstrated and 
the Kupffer cells with a low CD45 expression are 
falsely negative.  
 



B-CLL: 
L: Optimal Protocol 
R: Insufficient Protocol 



Optimal Protocol 
Kidney: Epithelial cells lining the proximal tubules 
show a strong membranous and cytoplasmic 
reaction in virtually all the cells. 

Insufficient Protocol 
Kidney: Only scattered epithelial cells of the 
proximal tubules show a weak staining 



Optimal Protocol 
Hodgkin Lymphoma: The Reed-Sternberg and 
Hodgkin cells show a strong membranous staining 
and a dot-like positivity. 

Insufficient Protocol 
Hodgkin Lymphoma: Only few Reed-Sternberg and 
Hodgkin cells show a weak staining  



Optimal Protocol 
Liver: Smooth muscle cells in the portal vessels as 
well as the perisinusoidal smooth muscle cells show 
a distinct staining. The liver cells are negative 
(weak granular staining is lipofuscin). 

Insufficient Protocol 
Liver: Smooth muscle cells in the portal vessels are 
demonstrated, while the perisinusoidal smooth 
muscle cells are virtually negative 



Leiomyosarcoma 
L: Optimal Protocol 
R: Insufficient Protocol 



Optimal Protocol 
Appendix: The ganglion cells of the myenteric 
plexus show a weak to moderate, distinct 
cytoplasmic staining reaction. The axons are faintly 
stained   

Insufficient Protocol 
Appendix: The ganglion cells are unstained   



Lung Adenocarcinoma with ALK gene Rearrangement 

Optimal Protocol Insufficient Protocol 


