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Background
Traumatic brain injury (TBI) is a leading cause of death and

debilitation in people aged from 1 - 44, with upwards of 1.7

million cases per year and an overarching mortality rate of 10%

[1]. There are relatively few treatments of TBI that go beyond

physical rehabilitation and pain management. This lack of

intervention is due in part, to the complex nature of TBI pathology,

making it a difficult condition to diagnose.

Research has now turned to biomarkers, or specific molecular

signatures of injury, in order to create new theranostic tools that

more specifically target TBI. This project focuses on possible

candidate biomarkers that have been discovered through in vivo,

phage display biopanning [2]. The question now lies within the

temporal specificity of these selected peptides; by investigating the

binding affinity of these candidate biomarkers at different phases

of injury, insight can be provided into the progression of the

condition, in turn laying the groundwork for more specific

therapies and diagnostic tools.
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In this experiment, tissue sections were taken from both female

and male mice with a controlled cortical injury (CCI); the tissue

was taken either 1 day post injury (acute) or 21 days post injury

(chronic). The sample size was three mice, each with the same

CCI. The permeabilization solution applied to the tissues during

IHC was varied between a 2% Triton solution or a 2% Tween

solution in Phosphate-Buffered Saline (PBS). Lastly, the acute

peptide was applied to the acute injury tissue to provide a

reference for the fluorescence, thus acting as a control. The

repeatable table of variables tested is as follows:

All conditions were analyzed using microscopic imaging in the Y3

channel and a 20x magnification; the images were then measured

against the A2 control to verify the signal or lack thereof.

Permeabilization

2% Triton 2% Tween

Sex Mouse 1 Mouse 2 Mouse 3 Mouse 1 Mouse 2 Mouse 3

Male

Female

A2 Peptide on Acute Tissue (control) A2 Peptide on Chronic Tissue

Injury Region

A2 Peptide

Based on the results of the IHC testing and observation of the

microscopic images, it can be concluded that the engineered A2

peptide binds specifically to acute TBI. Standard imaging results

are shown above where the green fluorescence indicates the

presence of the peptide-antigen complex. The conclusion of

temporal specificity can be drawn from the absence of fluorescence

seen on the chronic tissue (right) when compared to the

fluorescence seen with the acute tissue (left). This indicates that the

A2 antibody binds specifically to tissue taken from an acutely

injured brain. Moreover, it was found that 2% Tween acted as a

superior permeabilization agent.
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IHC Methods
Immunohistochemistry (IHC)

was used to identify the

prevalence of certain antigens, or

biomarkers, across a

spatiotemporal model of TBI.

Firstly, identified peptides from a

phage biopanning cycle were

tested on varying tissue samples

taken from different timepoints

post injury. This project focused solely on the antibody related to

the acute injury timepoint (A2) and the chronic injury tissue.

Above is a schematic that details the IHC process.

Results of A2 Immunohistochemistry

Above are the results of imaging the tissue samples with their respective

antibodies. Fluorescence is present because the A2 peptide is a

biotinylated construct while the secondary antibody is a Streptavidin

Alexa Flour 555 which was used to measure the bioreactivity of the

construct.
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