


Proper interpretation is as 
important as the performance of 
the staining 
 

Staining must be interpreted in 
the context of morphology: 

cells or cell matrix in question are really              
staining, not something non -specific 



Endogenous biotin false positives 

Common in liver cells and mitochondria -rich 
tissues 

Accentuated by HIER 

Gives a dull, light brown, “fluffy” appearance 

Solved by non-avidin/biotin detection systems 

Polymer 

Multimer  



Pattern of staining is correct for the 
antibody concerned 

Membrane staining of Ca125 & EMA 

Nuclear staining of ER & TTF 

How do we remember the different 
staining patterns for different antibodies? 

This can be predicted from knowledge on 
the ultrastucture or biologic characteristics 
of the antigens 



Membranous 

Nuclear 

Cytoplasmic 

 

 

 

Immunolocalization for diagnosis 



Cell adhesion molecules (CAM’s) 

Cell membrane receptor and proteins 

Molecules that cross-link with cell 
surface proteins 



Cell adhesion molecules (CAM’s) 

Cadherins 

PECAM (CD31) 

N-CAM (CD56) 

Ep-CAM (Ber-Ep4, MOC-31) 

Intercellular cell adhesion 
molecule (I -CAM) 

P-Selectin 

Integrin  

CD44 

E-Cad 

CD31 

CD56 

BerEp4 



Cell membrane receptor and proteins 

Her2 

CD117 

Epidermal Growth Factor Receptor (EGFR) 

Most leukocyte antigens e.g. CD2, CD3, 
CD4, CD5, CD7, CD8, CD20, CD21, CD23, 
CD25, CD30, CD45, CD138 

EMA 

CEA 

Ca125 

Villin  

CD117 

EGFR 

Ca125 

Villin  



Molecules that cross-link with cell 
surface proteins 

β-catenin 

Dystrophin antibodies  

Spectrin 

β-Cat 

Dys 1 

β-Sarc 

Spectrin 



Steroid hormone receptors 

Tumour suppressor genes 

Transcription factors 

Cell cycle-associated proteins 

Nuclear enzymes and proteins 

Some viruses 

Calcium binding proteins 



Nuclear enzymes and proteins 

Tdt 

Nucleophosmin 

MLH -1 

MSH-2 

MSH-6 

PMS-2 

Mismatch repair genes 

Tdt 

MLH -1 

MSH-2 

PMS-2 



Cell cycle-associated proteins 

Cyclins 

Cyclin-dependent kinases & inhibitors 
e.g. p27 

Proliferation -associated molecules e.g. 
Ki67, PCNA 

Cyclin-E 

p27 

Ki67 

PCNA 



Transcription Factors 

Muscle e.g. MyoD1, MYF-4 

Thyroid or lung e.g.TTF-1 

Intestine e.g. CDX-2 

Leukocyte e.g. PAX-5, Bob-1, Oct-2 

MYF-4 

TTF 

CDX2 

Bob-1 



Tumour suppressor genes 

Retinoblastoma 

Wilms tumour (WT -1) 

p53 

p63 

WT-1 

p53 

ER 

PR 

Steroid hormone receptors 

Estrogen receptor 

Progesterone receptor 

Androgen receptor 



Calcium binding proteins 

S100 

Calretinin  

S100 

CalR 

HHV8  

Parvo 

Some viruses 

Cytomegalovirus (CMV) 

Adenovirus 

Herpes simplex (HSV) 

Human papillomavirus (HPV)  

Human herpes virus (HHV8)  

Parvovirus 

Almost always accompanied by 
cytoplasmic staining, due to diverse 

cellular functions  



Granular pattern 
Organelles and associated molecules 

Cytoplasmic micro-organisms 

Lysosomes and granules 

Fibrillary pattern 
Intermediate filaments  

Microfilaments  

Proteins associated with microfilaments  

Diffuse or patchy pattern 
Proteins or enzymes 

Viral antigens 



Organelles and associated molecules 

Anti -mitochondrial antibody  

HEP-PAR1 (in mitochondria of hepatocytes) 

Factor VIII (in Weibel -Palade bodies) 

HMB -45 

Melan-A 

HepPar 

F8 

HMB45  

MelanA 

in melanosomes and pre-melanosomes 

Cytoplasmic micro-organisms 

Toxoplasma 



Lysosomes and granules 

CD68 

Lysosomal enzymes e.g. α-1-antitrypsin  

Cytotoxic granules e.g. granzyme B, perforin 

Myeloperoxidase 

GCDFP 

PSA 

Synaptophysin 

Chromogranin  

Various hormones e.g. PTH, insulin, glucagon 

CD68 

MPX 

GCDFP 

SYN 



Intermediate filaments 

Cytokeratin  

Vimentin  

Desmin 

Neurofilament  

Glial fibrillary acidic protein (GFAP)  

CK 

Vim 

Desmin 

GFAP 



Microfilaments 

Actin  

Actin  

Myosin 

Calponin 

H-Cald 

Microfilament associated proteins 

Myosin 

Calponin 

H-Caldesmon 



Proteins or enzymes 

Myoglobin  

Haemoglobin 

Albumin  

Neuron specific enolase (NSE) 

MyoGl 

HemGl 

NSE 

HBsAg 

Viral antigens 

HBsAg 







Indicates disease process 

Staining pattern not correct for antibody  

Loss of staining 

Diagnostic tool 

Strength of signal 

Appearance of staining 



Staining pattern not correct 
for antibody 

β-catenin normally has membranous staining  

β-catenin gene mutation causes abnormal nuclear 
translocation of the protein product  

Staining occurs in the nucleus 

Distinctive feature of colorectal carcinoma  

Normal  

Normal  

Normal  

Abnormal  



Loss of staining 

E-cadherin normally has membranous staining  

Mutation in the E -Cad gene causes loss of staining 

Is a characteristic feature of lobular breast Ca 

Invasive lobular vs ductal Ca 

LCIS vs DCIS 



Strength of signal 

Her2/neu gene may be amplified in some breast Ca 

These respond well to Herceptin treatment 

Strength of signal determines who gets treatment 

Graded  from 0 to 3+ 

Equivocal 2+ results go on for ISH testing 

0 

1+ 

2+ 

3+ 



Appearance of staining 

p53 normal staining pattern is nuclear  

p53 gene mutation common in various cancers 

Pattern of p53 staining aids diagnosis 

Endometrium: serous Ca (diffuse strong +ve) vs clear 
cell Ca (patchy moderate) and endometrioid Ca (-ve or 
weak) 

Colon: ulcerative colitis assoc dysplasia (diffuse strong 
+ve) vs sporadic adenoma (patchy, weak) 




