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Depression is a pervasive and severe psychiatric disorder that affects approximately 300 

million people worldwide, with a mortality rate of up to 6%. The main clinical feature is depressed 
mood, accompanied by disturbances in neurovegetative functioning such as sleep, appetite, energy, 
and libido as well as impaired memory and concentration. There are many antidepressant 
medications and psychological therapies available, but a significant proportion of patients remain 
symptomatic and at risk for suicide. Although modern antidepressants are relatively safe, some 
patients have intolerable side effects, and the therapeutic effects take many weeks. Thus, there is 
an important unmet need for more effective and tolerable treatments for depression. 
 Over the past decade, our lab has sought to identify novel pharmacological targets for 
depression with a variety of strategies: 
 
1. Protein interactions modulating neurotransmitter receptor function  
Almost all modern antidepressant medications work through blocking monoamine 
neurotransmitter reuptake by pre-synaptic transporters for serotonin, norepinephrine or dopamine. 
We have pioneered a completely new approach that is based on identifying and disrupting protein-
protein interactions with neurotransmitter receptors. For example, the dopamine D1 and D2 
receptors form a complex as does one of the nicotine receptors and one of the glutamate receptors. 
We synthesized peptides that exert therapeutic effects in animal models by disrupting these protein 
interactions. 
 
2. Myelin and depression 
A longstanding but poorly understood clinical observation is that patients with multiple sclerosis 
have high rates of depression. Conversely, analysis of post mortem brain tissue from depressed 
patients shows decreased oligodendrocytes and expression of genes important for myelination. 
Our lab recently discovered new molecular mechanisms connecting demyelination with 
depression that provide novel targets for the development of new antidepressant drugs. 
 
3. SSRI treatment response 
The clinical efficacy of SSRI antidepressant medications is highly variable and unpredictable. Our 
lab recently discovered that serum amyloid P component (SAP) is a biomarker that can predict 
SSRI response and is also part of a molecular pathway that could be targeted by a new class of 
antidepressant medications. 

This research program has increased our knowledge of the pathophysiology of depression, 
and has also identified a series of novel treatment targets. As the scope of examples above 
demonstrates, depression has myriad and complex mechanisms that are likely different in each 
patient. Adding new pharmacological treatments with different mechanisms of action will allow 
physicians to select medications that target  the affected pathway in each individual patient, and 
thus be more effective and better tolerated. 


