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Duolink® In Situ products enable detection, visualization, and 
quantification of protein events in tissue and cell samples prepared 
for microscopy. The in situ PLA® technology, on which these products 
are based, offers advantages over traditional procedures, as selectivity 
is increased with dual recognition of target protein(s) by antibody 
probes, a signal can only be generated when the antibody probes are 
bound in close proximity, and DNA amplification results in increased 
sensitivity.1

The in situ PLA technology is designed to determine the proximity of 
two epitopes using primary antibodies specific to each epitope.2,3 An 
antibody complex with conjugated oligonucleotides forms at each 
epitope. A ligation reagent is then added and, if the two epitopes 
are in close proximity, the conjugated oligonucleotides will hybridize 
to a connector oligonucleotide.1,3 The formation of a circular DNA 
molecule serves as a template for a rolling circle amplification (RCA) 
reaction.1-3 After the RCA reaction, appropriately labeled detection 
oligonucleotides (fluorophores for fluorescence and horseradish 
peroxidase [HRP] for brightfield microscopy) are added, resulting in 
hybridization of 500–1,000 labeled detection oligonucleotides to the 
repeated sequence encoded in the DNA circle, allowing observation of 
a single protein event. 

Protein events that can be detected by in situ PLA studies include 
protein post-translational modifications (PTM), protein-protein 
interactions, and protein expression.

Research in signal transduction has led to a better understanding of 
the mechanisms that control cellular processes such as proliferation, 
migration, and apoptosis.1,2 PTM, such as phosphorylation, 
ubiquitination, acetylation, and glycosylation, of pathway proteins are 
integral control components to these processes.1,2 A comprehensive 
understanding of a signaling cascade requires knowledge of the spatial 
and temporal dynamics of these post-translational modifications. 
This information is not always obtained through traditional methods. 
Recently, in situ PLA experiments have uncovered PTM in both cell 
line models and formalin-fixed/paraffin-embedded tissues that were 
overlooked in studies using other procedures.1

The phosphorylation state of signaling pathway enzymes is critical 
for enzymatic activity and an in situ PLA study can be used for 
detection of phosphorylation events.1,3 Using separate primary 

antibodies against the target protein and the phosphorylation site, 
measurements of changes in cellular response can be determined 
unlike current diagnostic methods that measure expression levels of 
individual proteins. A recent article describes methods for determining 
melanopsin signaling.3 It was found that signaling is regulated by 
the phosphorylation of serine and threonine residues on intracellular 
loops 2 and 3 by protein kinase A.3 Antibodies against the carboxy tail 
of melanopsin and against phosphoserine were used in conjunction 
with oligonucleotide conjugated secondary antibodies (PLA probes).3 
Addition of fluorescently-labeled oligonucleotide probes specific 
for the amplified DNA (Duolink In Situ Detection Reagent) resulted 
in a distinct, fluorescent spot for each pair of interacting antibody 
molecules.

In another article, quantitative expression levels of isoform-specific 
activation (phosphorylation) of Akt1 and Akt2 in cell lines and breast 
cancer tumor tissue is described.4 The amount of activated Akt was 
measured to determine the correlation between activated Akt1 and 
Akt2 isoforms with breast cancer outcomes.4 Interestingly, previous 
immunohistochemistry data did not compare with the phosphorylated 
Akt1 or Akt2 measurements obtained with the in situ PLA method, 
suggesting in situ PLA experiments with Duolink In Situ reagents may 
provide information that cannot be obtained by standard assays.4

Variation of in situ PLA procedures allows for detection of protein 
events beyond PTM. Co-immunoprecipitation, Western blot, 
crosslinking, and pull down assays traditionally have been used 
to validate, characterize, and confirm protein-protein interactions; 
however, these procedures have limitations. The proximity requirement 
of the in situ PLA reaction would be ideal for detection of protein-
protein interactions even at endogenous expression levels, utilizing 
separate primary antibodies against each target protein.

Future endeavors for in situ PLA studies include a focus on the 
presence and activity of low-abundance proteins, multiplexed assays 
to generate biomarker-profiles for diseases, and pharmacologic 
investigations addressing efficacy and safety concerns for use in clinical 
trials.1
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Key Products
Catalog Number Product Description
Probes
DUO92001 Duolink InSitu PLA Probe Anti-Mouse PLUS

DUO92002 Duolink InSitu PLA Probe Anti-Rabbit PLUS

DUO92003 Duolink InSitu PLA Probe Anti-Goat PLUS 

DUO92004 Duolink InSitu PLA Probe Anti-Mouse MINUS

DUO92005 Duolink InSitu PLA Probe Anti-Rabbit MINUS

DUO92006 Duolink InSitu PLA Probe Anti-Goat MINUS 

DUO92009 Duolink InSitu Probemaker PLUS

DUO92010 Duolink InSitu Probemaker MINUS

Detection Reagents
DUO92007 Duolink InSitu Detection Reagents Orange

DUO92008 Duolink InSitu Detection Reagents Red

DUO92013 Duolink InSitu Detection Reagents FarRed

DUO92014 Duolink InSitu Detection Reagents Green

DUO92012 Duolink InSitu Detection Reagents Brightfield

Accessories
DUO82049 Duolink InSitu Wash Buffers, Fluorescence

DUO82040 Duolink InSitu Mounting Med with DAPI

DUO82047 Duolink InSitu Wash Buffer, Brightfield

DUO80102 Duolink InSitu Brightfield Mounting Medium

DUO82064 Duolink InSitu Microplate Nuclear Stain, Anti-Fade

DUO82065 Duolink InSitu Microplate Heat Transfer Block

DUO90806 Duolink ImageTool

Additional Products 
Catalog Number Product Description
73881 Fluo 3-AM

56496 Calcein AM, small package

17783 Calcein AM

B4180 Anti-BAPTA antibody produced in rabbit

32670 DAPI

A1076 BAPTA-AM
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