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Introduction 





In situ hybridization terminology  

 

In Situ Hybridization (ISH) uses a labeled  probe to detect and localize specific RNA or DNA sequences in a 

tissue or on a chromosome.  

ISH relies on DNA's ability to reanneal, or hybridize, with a complimentary strand when at the correct 

temperature.  

 

ñIn situò means ñin the original placeò in Latin, so ISH involves a labeled nucleic acid probe hybridizing with a 

DNA or RNA sequence in situ (in the cells) so that the location of the sequence of interest can be detected in the 

cell, tissue, or chromosome.  

 

Like Northern and Southern Blots, ISH indicates the presence of a particular RNA or DNA sequence, but ISH 

differs from blots in that the labeled probe reveals the actual location of the sequence in the cells. 

 ISH is the only procedure that allows the location of the sequence of interest to be studied (Polak et al., 1990).  

 

The probe can be either radioactively labeled and detected by autoradiography or fluorescently labeled 

(abbreviated  FISH) and detected by immunocytochemistry (CISH/SISH).  

The specificity of the probe depends on the permeability of the cells, the type of probe, the labeling technique, 

and the hybridization conditions, so specificity of ISH can be adjusting according to the desired results (Polak et 

al. , 1990).  



In situ hybridization procedure 

 

The general procedure for ISH involves fixing samples of chromosomes or tissues onto a glass slide. The material is then 

treated with chemicals to permeabilize the cells or tissues and denature the DNA so that the probe can more readily 

hybridize. A complementary nucleic acid probe is prepared and labeled, either by radioactivity or by fluorescence. A 

hybridization solution containing the probe is sloshed over the slide so that the probe can hybridize with the sequence of 

interest. The excess probe is washed away and then either autoradiography or immunocytochemistry is used to detect the 

location of the probe. Microscopy can be used to view the samples (Leitch et al., 1994)  

Fluorescin and Rhodamine can be used for direct fluorescently labeled probes, and biotin and digoxigenin can be used for 

indirect fluorescence labeling. Fluorescent labeling can allow two or more different probes to be visualized at the same 

time because of color differences  



In situ hybridization  philosophy:  

 

Complementary bases 

 



Hybridization  

The degree of specificity to which the probe hybridizes to the target 

sequence can be controlled by the design of the probe and the 

conditions of the buffer solution, including temperature, pH, and salt 

concentration. Hybridization mixtures usually have a small volume 

(about 10-20 ul total) with 50% formamide and hybridization 

typically occurs between 37-60 degrees Celsius (Polak et al., 1990).  

Visualization 

Several different techniques can be used to view where the probe has 

hybridized with the sequence of interest. Light field microscopy is most 

common and can be used for radioactively labeled probes or probes labeled 

with peroxidase or alkaline phosphatase. Fluorescent microscopes are used to 

view fluorescently labeled probes; the UV light excites the fluorescent die so 

that it can be detected through the microscope. Digital imaging systems are 

also used and can process the images and do quantitative measurements  



Probe Types 

Total Probe Size  40 - 500 kb  

Fragment Size  100 - 500 bp  



Targeted therapeutic strategies 

 

 

 

FISH & CISH/SISH applications 



EGFR/HER2/VEGF pathways 

 trastuzumab  

 lapatinib 

 sorafenib 

 bevacizumab 

cetuximab 
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HER-2/neu DNA Probes 

 HER-2/neu &  chr. 17 

17p11.1-q11.1  17 alpha  
17q11.2-q12 HER-2/neu 

~ 400 kb 

Centromere  Telomere  
17q11.2 -q12 

HER-2/neu  gene 



FISH ANALYSIS (HER2 Gene Amplification in BREAST CARCINOMA) 

Aneuploidy  

HSR 

dminôs 

IHC 

FISH 


