EXPLOITING BIOMARKERS TO IDENTIFY & MONITOR BRAIN DYSFUNCTION

The central nervous system (CNS) is exquisitely tuned for performing its many
core functions, but disease and dysfunction can impede its work. Disease
biomarkers are chemical signatures of pathologic processes, detection of which
enables diagnosis and progression analysis from blood, cerebrospinal fluid, or tissue
biopsy. Biomarkers of CNS disorders have been successfully exploited for their
diagnostic and prognostic value, becoming ever more valuable in the fight against
insidious diseases that invade and damage our most essential organ system.
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Biomarkers: Tau, Amyloid-B 42, P-glycoprotein

(P-gp), Ubiquitin, Apolipoprotein E (ApoE), Visinin-like
Protein (VILIP-1), Chitinase 3-like-1 (YKL-40), microRNAs
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Rapidly progressive,
astrocyte-derived brain tumor
(cerebral hemispheres)
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BRAIN INJURY

Concussive forces lead to
swelling, axonal injury, and
neurodegeneration (cortex)

PARKINSON'S DISEASE

Neurodegeneration in the
brain stem (locus coeruleus and
substantia nigra) lead to tremor,

instability, and dementia

Biomarkers:
Angiotensinogen, HLA Class I,
Alpha cardiac muscle 1 (ACTC1),

Biomarkers: Tau and its phosphorylated microRNAs [16, 17, 18]

states, GFAP, S100p, Neuron-specific
Enolase, Chitinase 3-like-1, Ubiquitin
Carboxyl-terminal Hydrolase Enzyme L1,
IL-Tbeta, TNF-alpha, IL-6 [8, 9, 10, 11] \

Biomarkers: DJ-1, Synapsin 1 (Syn 1),
phosphorylated Syn 1, a-Synuclein,
B-Glucocerebrosidase,
UriciacldiE5 657l

MEDULLOBLASTOMA

High-grade brain tumor with
mixed cell types (cerebellum)

SCHIZOPHRENIA

Biologically based disorder leading to
cognitive dysfunction (prefrontal cortex)

MULTIPLE SCLEROSIS

Autoimmune degradation of myelin
(white matter) leads to secondary
neurodegeneration and progressive
movement disorder, leading to paralysis

Biomarkers:

ERBB2, microRNAs, Follistatin-like
Protein 5 (FSTL5), miR-495,
Prostaglandin D2 Synthase (PGD2S),
Polysialylated-Neural Cell Adhesion
Molecule (PSA-NCAM) [19, 20, 21]

Biomarkers: Prolactin, Resistin, Testosterone, Insulin,
Platelet-derived growth factor (PDGF),
IL-8, IL-1RA, IL-18 [15]
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Proteins that could act as markers for Traumatic Brain Injury. IL.-6 and 10 are just two of many analytes with increased
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