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RNASCOPE®
 IN SITU HYBRIDIZATION

Designed for highly sensitive and specific detection of any gene
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A standard target probe consists of a pool of 20 double 
Z probes targeting a region of 1000 bases. Each Z target 
probe contains three elements: The lower region is 
complementary to the target RNA and is selected for 
target specific hybridization and uniform hybridization 
properties. A spacer sequence links the lower region to 
an upper region.The two adjacent upper regions from a 
double Z target probe forms a 28 base binding site for 
the pre-amplifier.

Two independent Z probes, designed as probe pairs, 
need to hybridize to the target sequence in tandem 
in order to enable binding of the pre-amplifier. 

A single Z probe hybridization onto a non-specific RNA 
target can happen, but the resulting hybridization of the 
pre-amplifier onto the upper region of a single Z will be 
unstable and therefore will be removed during the wash 
steps. This design ensures a low background noise level. 

RNAscope probe hybridization and 
amplification occurs as a cascade of events:

Step 1: Z Probe pairs bind to the RNA target

Step 2: Hybridization of the pre-amplifier to 
the upper regions of the Z probe pairs

Step 3: Hybridization of multiple amplifiers 
per pre-amplifier

Step 4: Hybridization of multiple labeled probes 
per amplifier

This serial hybridization events—20 Z probe pairs, 
multiple amplifiers, multiple labeled probes—result 
in hybridization of thousands of labeled probes 
per RNA target.  

RNAscope signal detection

Labeled probes contain chromogenic enzyme or 
fluorescent signal generating one punctuate dot 
per RNA target. The size of the dot is directly 
proportional to the number of Z probe pairs 
hybridized onto the RNA target. 

Hybridization of only three Z probe pairs is 
sufficient to obtain a detectable signal by 
brightfield or fluorescent microscope.  

Summary of benefits 

- High sensitivity: The serial signal amplification 
design increases sensitivity such that a single 
RNA molecule can be detected. 

- High specificity: Proprietary probe design ensures 
target- specific binding while the double Z probe 
design prevents signal amplification of non-specific 
hybridization.

- Morphological context:  Expression analysis within 
the cellular or tissue context

- Per-cell quantitation: High sensitivity combined 
with morphological context results in single-molecule 
detection at single-cell resolution

- Universal:  Works for virtually ANY gene from 
ANY species in ANY tissue.
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S P A R K 5 strategies for the visual 
communication of science- - - -
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Is the Goldilocks rule followed: avoid extremes except for a good reason?

     
Nearby colors  
Limited to only the minimum needed

     

Proximity 

Is the content served in a context sandwich: context | content | context?

Is the narrative path clear?   

Does the complexity of the picture match your audience sweet spot?

Is the picture selective?     
     
Is the picture selective about visual language?
Does it show visual context?     
Is content served in bite-sized chunks?
Does the picture invite participation by engaging the senses or using interactivity?

S       Serve a Sandwich

P      Plan a Path

A      Access your Audience

R      Refine Relationships

K   Keep it clear

Let go of literalism 

Use elements of visual language 
    Are these elements used effectively? 

Follow best practices for text
    Is text legible from the audience viewpoint? 
 

Apply principles of perception
    Are these principles used effectively?

Points Size Shape Texture

SPARK checklist
3

Customize for your audience 

Perform visual triage

Direction Value Color

Make use of bonus tips
    Are these tips used effectively?

Lines

Follow best practices for color
    Is color used only for a good reason?
    Does color choice consider these?

Size Font

Emphasis

Contrast Chunking

Does it show location or scale?

Background

Is it humanized?

Differentiation Coding
Grayscale value Deficiency in color perception

Alignment

Is the pattern easy to recognize?

Is it schematic?  Is it symbolic?

 Is optional content eliminated?

Similarity Enclosure

Visual repetitionAlignmentWhite space

Is there a content hierarchy?

Are leader lines designed to avoid distraction?

SPARK
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Let go of literalism: 
Use the 3 S’s
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By permission © Chris Gralapp



Be Selective
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Be Selective
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Be Selective



When you have a lot of content, 
be selective.
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Be Selective
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Be Selective



Be Selective

NYT image by Amanda Cox?

© Colin Ware



© David Goodsell

Be Selective
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Be Selective
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Be Selective



Literal

Gray’s Anatomy, Public domain



© Palay

SchematicLiteral

Gray’s Anatomy, Public domain



When your content is very complex, 
be schematic.
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Be Schematic



© The Johns Hopkins University© The Johns Hopkins University

Be Schematic
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Be Schematic
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Symbolic
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Literal



Be Symbolic

© EarlyEdU Alliance



Be Symbolic



Be Symbolic

Unknown
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Be Symbolic
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Be Symbolic



Be Symbolic



When your content 
is unfamiliar or abstract, 

be symbolic.
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Be Symbolic
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Be Symbolic
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Be Symbolic
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Literal

With permission © Sarah Hegmann



Literal

Schematic
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Literal

Schematic

Symbolic



A picture is always a representation, 
so let go of literalism.
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When you have a lot of content, 
be selective.
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When you have a lot of content, 
be selective

When your content is very complex, 
be schematic.
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When you have a lot of content, 
be selective

When your content is very complex, 
be schematic

When your content is unfamiliar or abstract, 
be symbolic.
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