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 Montreal - Centre hospitalier de l'Universite de Montreal (CHUM) Research Center

  Guy A. Rouleau M.D., Ph.D.

  RG Whole exome sequencing in patients with familial ALS

   $135653.00 1/1/2010 12/31/2010 Year 1

 

Summary While the discovery of several genes has led to significant new insights into the 
cause of ALS, both the basic pathogenic mechanism and the genetic basis of most 
cases remain unknown. Therefore, it is still necessary to identify additional ALS-
causing genes. To accomplish this, we will use the more recent and powerful 
generation of DNA sequencing technologies to resequence the entire coding genome 
“all the coding genes,” or “exome,” in a collection of 32 familial ALS patients (and 
unaffected relatives) that were selected from our biggest and best clinically 
characterized families segregating ALS. This will enable us to identify novel 
potentially causative ALS genes. Any genes shown to underlie familial ALS will 
subsequently be screened in additional familial and sporadic ALS cases to confirm 
and establish their genuine implication.

CALIFORNIA

 La Jolla - Ludwig Institute, University of California San Diego

  Don Cleveland Ph.D.

  RG Determining the contribution of mitochondrial dysfunction in ALS 
pathogenesis

   $118750.00 1/1/2010 12/31/2010 Year 3

 

Summary Abnormal mitochondrial morphology have consistently been reported in ALS 
patients and mouse models that are genetic mimics of an inherited form of ALS. 
Genetic methods in ALS model mice will be used to increase mitochondrial 
biogenesis and function, decrease production of damaging, highly reactive forms of 
oxygen, and increase the ability of mitochondria to control an intracellular signaling 
chemical (calcium). This three pronged approach should determine the contribution 
of specific mitochondrial dysfunctions and provide potential directions for therapies.
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 Chicago - The University of Chicago

  Kamal Sharma Ph.D.

  RG Genetic analysis of premotor excitatory interneurons in the mouse spinal 
cord

   $153590.00 1/1/2010 12/31/2010 Year 1



 

Summary Motor neurons are the primary target of pathological changes that result in muscle 
dysfunction observed in ALS and SMA patients. Although motor neurons are the 
only neurons that directly deliver neural signals to the muscle, premotor neurons in 
the spinal cord are critical for determining the timing and strength of the neural 
signals that motor neurons would generate. Whether genetic mutations in that 
cause familial ALS or SMA affect the functions and survival of premotor neurons in 
the spinal cord is not known. Main hurdles in testing the involvement of premotor 
neurons in motor neuron disease have been the lack of biomarkers for identifying 
these neurons in the spinal cord, availability of assays to quantify premotor-to-
motor neuron input and genetic models to study the function of these neurons in 
normal and disease state. We have recently identified one class of excitatory, 
glutamatergic premotor neurons in the mouse spinal cord, called the V2a neurons. 
We have generated transgenic mouse models to study their connectivity and 
function. These studies have shown that V2a interneurons provide critical excitatory 
input to motor neurons for breathing and locomotion. In this project our first goal is  
to test whether the disease-causing mutations in sod1 (familial ALS) and smn1 
(SMA) affect the function and survival of V2a premotor neurons. Next we will test 
whether the absence of V2a-to-motor neuron excitatory drive affects the onset and 
severity of ALS and SMA.

 MASSACHUSETTS
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  Pavel Ivanov Ph D

  DG Angiogenin and Amyotrophic Lateral Sclerosis

   $60000.00 1/1/2010 12/31/2010 Year 1

 

Summary Genetic studies have identified several genes that are linked to the development of 
ALS. One of these genes encodes angiogenin, a ribonuclease that promotes blood 
vessel development and cell survival. Mutants of angiogenin which lose these 
biological properties promote ALS in a subset of patients, but the mechanism is not 
understood. We have discovered that angiogenin is involved in a stress response 
program that allows cells to survive adverse environmental conditions. This stress 
response program operates on the post-transcriptional level of gene expression and 
acts through the formation of a novel class of small non-protein coding RNAs. We 
hypothesize that mutant angiogenin abrogates the normal function of this stress 
program and consequently inhibits cell survival. During the first phase of our 
investigation, we will explore the effect of angiogenin and its ALS-specific mutants 
using cell lines suitable for studying both stress response and cell survival. Upon 
successful completion of this part we will apply these results to an investigation 
using cultured motor neurons.


