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I. Standards for assessing preservation of 
macromolecules (RNA, protein) in tissue

II. A specification for tissue localization 
experiments (MISFISHIE)
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MISFISHIE – report all data in your experiments

• Minimum Information Specification For In Situ
Hybridization and Immunohistochemistry 
Experiments (MISFISHIE)

• The purpose is to "Insure that the minimum information 
that a researcher at a different lab needs to reproduce 
or evaluate the experiment is provided."

• MISFISHIE does not specify the data format, merely what
information must be communicated

• Based on principles of MIAME (specification for reporting 
expression microarray data)

Deutsch E, et. al. OMICS. 2006;10(2):205-8 (PMID: 16901227 ); Nature 
Biotechnology (in press)



Major Sections:
1. Experiment Design
2. Specimens, Treatments
3. Probes or Antibodies
4. Staining 

Protocols/Parameters
5. Imaging Data and 

Parameters
6. Image Characterizations
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Section 3. Reporters (Antibodies, Probes)

Information not supplied (25% of articles):
Antibody clone numbers and/or catalogue numbers
Conditions of antigen retrieval (buffer, heat duration)

Other important attributes (e.g., mono- or polyclonal, organism in which 
antibody generated)

Protocol for obtaining exact reporter (purchase from..., create, etc.)
Full sequence or clone id of the reporters
Unambiguous reporter identification, ideally genomic



Section 4. Staining

Information not supplied (25% of articles):
Was nonspecific protein binding blocked?
Was endogenous peroxidase inhibited?
Negative controls?

Details about positive and negative controls
Staining protocol (enough to reproduce?)
Detection Method (number of reporters, detection reagent & systems)

http://scgap.systemsbiology.net/resources/protocols.php



Section 5. Imaging Data

Information not supplied (85+ % of articles):
Images of all specimens (for reader to evaluate for 
her/himself)
(for example) Was “nonspecific staining” expression 
of an antigen by cells not expected to stain?

The digital images for each assay (can the images be downloaded to 
your computer and evaluated ?)



Conclusions

• To determine if a molecular profile of experimental 
tissue is abnormal:
– For uncontrollable variables (diet, anesthesia, patient age, 

duration of surgery, tissue ischemia) we need to develop a 
molecular fingerprint and subtract that fingerprint profile from 
the experimental gene expression profile

– For controllable variables (rapidity of processing, freezing, 
storage), we need to optimize handling of specimens to 
minimize the effect of steps that most affect gene expression 
profiles

• To achieve these goals, we need to
– Obtain all relevant information from all experimental data 

sets (MISFISHIE specification)
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Is there a set of “housekeeping” genes/proteins 
that can be used as a metric for preservation?

Housekeeping genes
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There is no single “housekeeping gene” and 
probably not a generic set of genes that can be 
used as a general metric for RNA preservation.


