Visualizing Sub-Failure Mechanical
Tissue Damage by Targeting

Damaged Collagen

Visualize Sub-Failure Mechanical Tissue Damage

Collagen Hybridizing Peptides (CHPs) selectively bind to the damaged

collagen molecules that signify the onset of tissue injury, giving you the )
power to:

¢ Detect Damage Earlier: Detect sub-failure mechanical damage in collagenous Qc,-.-f/ )j

tissues before its visible with standard histological stains & imaging techniques. ( t7
_ I&
¢ Get Definitive Proof: Obtain specific, quantifiable data directly linking Collagen Damage CHP \
mechanical stress to molecular damage. '
¢ Monitor Damage in Real-Time: Go beyond static images: use in vivo CHPs to K k
non-invasively image and monitor injury progression & healing in live animal ﬂ H

models over time.
How CHPs Reveal Molecular Damage

Mechanical stress from tensile loading & cyclic fatigue causes collagen molecules’ triple-helical structure to irreversibly unfold: the
very first sign of damage. CHPs are engineered to specifically recognize and bind to those unfolded collagen chains, allowing for direct
visualization and detailed mapping of molecular damage.
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a) Stress-strain curves of rat tail tendon fascicles. The vertical dashed line indicates where the curve deviates from linearity,

marking the initiation of mechanical damage. b) Representative images demonstrate increasing CHP fluorescence (green) in tendon

fascicles under progressive strain (5%, 10.5%, 15%), visualizing the unfolding collagen. A brightfield image is shown at 15% strain. scale

bars: 2mm c) Quantified CHP fluorescence intensity (green) significantly increases after the onset of nonlinearity identified in (a). This
increase is paralleled by independednt measurements of collagen degradation via trypsin digestion (blue), confirming CHP binding
directly correlates with mechanically-induced collagen denatureation and the progression of tissue damage.
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Visualizing Pathological
Tissue Damage by Targeting

Damaged Collagen

Visualize Pathological Tissue Damage

Collagen Hybridizing Peptides (CHPs) selectively target sites of active
collagen remodeling, metabolic activity that is a hallmark of fibrosis,
inflammation, cell invasion, and more, giving you the power to:

¢ Visualize Active Remodeling: Identify exact regions of fibrosis, wound
healing, or tumor invasion marked by high rates of collagen turnover, often
before gross morphological changes occur.
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¢ Quantify Disease Activity: Obtain objective, quantifiable data on the intensity Collagen Damage CHP

of collagen remodeling, providing a direct molecular marker of disease
progression & intensity
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¢ Monitor Therapeutic Response: Go beyond static endpoints and use in vivo
CHPs to non-invasively monitor the efficacy of anti-fibrotic therapies in live
animal models over time

How CHPs Reveal Disease Activity

Many diseases involve "dysregulated collagen remodeling," where enzymes and rapid synthesis expose damaged regions of collagen.
Our CHPs are engineered to bind only to these damaged, exposed regions.
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These images prove this specificity in CVN mouse models: while both healthy tissue (d) and fibrotic scar tissue (b) contain Collagen |
(purple), R-CHPs (red) only bind to damaged collagen in the fibrotic lesion. This crucial mismatch proves that measuring the potential for
damage is not the same as measuring actual tissue destruction. By visualizing the functional result, CHPs offer a more direct and
accurate picture of true disease activity
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collagen hybridizing peptides. Lab Animal, 53(8), 196-204.
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Targeted Solutions: The CHP Portfolio

F-CHP
Fluorescein-labeled;

detects unfolded collagen
via fluorescence.

R-CHP
Cy3-labeled; detects

unfolded collagen via
fluorescence.

B-CHP

Biotin-labeled; detects
damaged collagen via
avidin/ streptavidin.

sCy7.5-CHP

In vivo NIRF; detects tissue
damage in live animals.

Beyond Denaturation: Diverse Applications of CHPs

* Matrix Remodeling
* Inflammaging

* Denatured Collagen
* Fibrotic Activity

e Cancer Invasion

* Decellularized ECM Integrity
* Tissue Repair

* Mechanical Damage

e Tumor Microenvironment
 Histopathology
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