
In situ hybridization – background of a typical protocol 
 
Rehydration (Dehydration is used sometimes as well, just in reversed order) 
Temperature: ambient 
Description: A series of buffer exchanges to bring the sample from storage condition 
in 100% MeOH or EtOH to aqueous buffer. Usually changing from 100% to 75%, 
50%, 25%, 0% EtOH in leaving 5 min/step for equilibration should be ok. If performed 
to rapidly or not at all, morphology will be damaged or samples can even be ripped 
into pieces (when bigger). 
 
Bleaching (optional) 
Temperature: ambient 
Description:Incubation with (usually) 3% H2O2 to get rid of internal peroxidases and 
to bleach to dark embryos. 
 
Alkylation (optional, not possible in INTAVIS instruments) 
Temperature: ambient 
Description: Acetic anhydride in Triethanolamine is used for putting negative charge 
on the tissue and therefore reducing background. It’s widely used, especially in the 
plant field, but increases results just for very few probes.  
When automating: Acetic anhydride is considered to be very unstable in solution, it 
will not stand incubation times >1 min after preparation, so not possible (and usually 
not required for the probe) to automate. 
 
Cell wall digestion (optional, plant only) 
Temperature: ambient 
Description: HCl is used to partially hydrolyse cell walls for plant samples. 
Alternatively, enzymes, such as Driselase and Cellulase can be used. 
 
Permeation (time critical) 
Temperature: ambient or 37°C 
Description: It is crucial to make the sample tissue accessible for the probes. For 
this treatment commonly Proteinases, mainly Proteinase K, but Pronase or other 
Proteinase as well, are used. But there are other treatments as well, such as heat 
treatment (steaming) or incubation with a mixture of detergents. For Proteinase K, 
Glycin is usually used for stopping Proteinase K action immediately, alternatively, 
Proteinase K is washed out by exchanging buffers several times. After permeation, a 
fixation step (usually called Postfix) with PFA (Paraformaldehyd) is included most of 
the time. 
When automating: All Proteinases should be stable enough not to digest them 
selves before use. Proteinase K definitely is. 
 
Hybridization 
Temperature: usually 50-70°C (RNAse at 37°C) 
Description: Hybridization consists of several steps:  

1. A (optional) Prehybridization step to (gradually) change to Hybridization buffer 
and to block unspecific binding sites 

2. A Hybridization step, to incubate with the probe 
3. Post hyb wash steps with buffers with increasing stringency. 
4. Usually in between the Post hyb wash steps there could be an (optional) 

RNAse digestion step to get rid of unbound probe to reduce background: 



Washes with RNAse-buffer, treatment with RNAse, and again RNAse buffer 
washes, all done at 37°C. 

5. More post hyb washes 
 
Antibody incubation 
Temperature: Ambient or below 
Description: 
During this step, the antibody binds to the antigen on the probe. 

1. Blocking with blocking reagents (e.g. Roche Blocking Reagent, BSA, goat or 
sheep serum). During this step, all the unspecific antibody binding sites are 
saturated with protein. 

2. Incubation with antibody, to allow the antibody bind the antigen. 
3. Washing steps, to wash of unbound antibody. 

When automating: As basically all antibodies for detection of probes are commercial 
ones, they should work at ambient temperature as well with the same specificity. 
Antibody binding is faster at ambient temperatures. 
 
Incubation with buffer for alkaline phosphatase (e.g. NTMT) 
Temperature: Ambient 
Description: Incubation with freshly prepared buffer to prepare for Alkaline 
phosphatase colour reaction. 
When automating: Buffer can precipitate when stored for to long or prepared before 
use, when using Alkaline phosphatase coupled antibodies 
 

Immunohistochemistry – background of a typical protocol 
 
Rehydration (Dehydration is used sometimes as well, just in reversed order) 
Temperature: ambient 
Description: A series of buffer exchanges to bring the sample from storage condition 
in 100% MeOH or EtOH to aqueous buffer. Usually changing from 100% to 75%, 
50%, 25%, 0% EtOH in leaving 5 min/step for equilibration should be ok. If performed 
to rapidly or not at all, morphology will be damaged or samples can even be ripped 
into pieces (when bigger). 
 
Bleaching (optional) 
Temperature: ambient 
Description:Incubation with (usually) 3% H2O2 to get rid of internal peroxidases and 
to bleach to dark embryos. 
 
Cell wall digestion (optional, plant only) 
Temperature: ambient 
Description: HCl is used to partially hydrolyse cell walls for plant samples. 
Alternatively, enzymes, such as Driselase and Cellulase can be used. 
 
Permeation (time critical) 
Temperature: ambient or 37°C 
Description: It is crucial to make the sample tissue accessible for the probes. For 
this treatment commonly Proteinases, mainly Proteinase K, but Pronase or other 
Proteinase as well, are used. But there are other treatments as well, such as heat 
treatment (steaming) or incubation with a mixture of detergents. For Proteinase K, 



Glycin is usually used for stopping Proteinase K action immediately, alternatively, 
Proteinase K is washed out by exchanging buffers several times. After permeation, a 
fixation step (usually called Postfix) with PFA (Paraformaldehyd) is included most of 
the time. 
When automating: All Proteinases should be stable enough not to digest them 
selves before use. Proteinase K definitely is. 
 
Primary antibody 
Temperature: usually ambient or below. Can be 37°C as well.  
Description: Incubation with the primary antibody is rather simple. Blocking, 
antibody, washing. As primary antibodies are quite often home made and might not 
work very good, you might need to incubate them at temperatures below ambient. If 
the antibodies are good, you could use them at 37°C to decrease incubation time. 

1. (Optional) Blocking with blocking reagents (e.g. Roche Blocking Reagent, 
BSA, goat or sheep serum). During this step, all the unspecific antibody 
binding sites are saturated with protein. 

2. Incubation with antibody, to allow the antibody bind the antigen. 
3. Washing steps, to wash of unbound antibody. 
 

Secundary antibody incubation 
Temperature: Ambient or below 
Description: 
During this step, the secondary antibody binds to primary ones. 

1. Blocking with blocking reagents (e.g. Roche Blocking Reagent, BSA, goat or 
sheep serum). During this step, all the unspecific antibody binding sites are 
saturated with protein. 

2. Incubation with antibody, to allow the antibody bind the antigen. 
3. Washing steps, to wash of unbound antibody. 

When automating: As basically all antibodies for detection of probes are commercial 
ones, they should work at ambient temperature as well with the same specificity. 
Antibody binding is faster at ambient temperatures. 
 
Incubation with buffer for alkaline phosphatase (e.g. NTMT) 
Temperature: Ambient 
Description: Incubation with freshly prepared buffer to prepare for Alkaline 
phosphatase colour reaction, when using Alkaline phosphatase coupled antibodies. 
When automating: Buffer can precipitate when stored for to long or prepared before 
use. 
 


