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Spinal Cord Injuries and Congenital or Acquired Disease Processes 

Research Program 

 

 
The 91st General Assembly enacted legislation (HB 218 and HB 302, 2001) to provide 

support for a program of research projects that promote and advance knowledge in the 

areas of spinal cord injuries and congenital or acquired disease processes.  As part of this 

legislation, there was created in the state treasury a “Spinal Cord Injury Fund” from which 

annual appropriations are to be made for the use of the Board of Curators of the University 

of Missouri.  The primary source of money for this fund is a surcharge of two dollars levied 

on certain costs in criminal cases including violations of any county ordinance or any 

violation of criminal or traffic laws of the state.   

 

The research grants funded by these appropriations are to be awarded by the Board 

of Curators to investigators who are affiliated with a public or private educational, health 

care, voluntary health association or research institution, based on the recommendations of 

an Advisory Board appointed by the Board of Curators for this purpose. Individual awards 

(originally limited to $50,000 per year, but increased in 2010 to $250,000 per year) shall 

expire at the end of one or two years.  The objective of the grants is to obtain preliminary 

data to test hypotheses and to enable investigators to develop subsequent competitive 

applications for long-term funding from other sources.  The research projects are to be 

conducted in Missouri. 

 

 “Congenital” spinal cord abnormalities include birth defects affecting the spinal 

cord such as spina bifida.  In addition to traumatic injuries to the spinal cord that lead to 

paralysis, “acquired” abnormalities could include Friedreich’s ataxia, which manifests 

itself in teenage years and appears to run in families, and paralysis due to multiple sclerosis, 

polio, etc.  Approximately 450,000 people in the United States have sustained traumatic 

spinal cord injuries (SCI), with approximately 11,000 new cases of SCI in the US every 

year.  The majority (78%) of SCI victims are males.  Most of the injuries result from motor 

vehicle accidents (50%), falls (24%), violence (11%), or sports injuries (9%). 

 

  

 

The action requested of the Board is to approve funding for four research proposals 

approved by the Spinal Cord Injury Advisory Board. 
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Consent 3 

 

Recommended Action - Spinal Cord Injuries and Congenital or Acquired Disease 

Processes Research Program Proposals 

 

 

It was recommended by Vice President of Research and Economic Development, 

Mark A. McIntosh, Ph.D., endorsed by President Mun Y. Choi, recommended by the 

Academic, Student Affairs and Research and Economic Development Committee, moved 

by Curator _________, and seconded by Curator _________, that the following actions be 

approved: 

that the research proposals approved by the Spinal Cord Injuries Research Program 

Advisory Board be approved as presented on the following pages. 

 

 

Roll call vote of the Committee:  YES  NO 

 

Curator Layman 

Curator Phillips  

Curator Snowden 

Curator Sundvold 

 

The motion ______________. 

 

 

Roll call vote of the Board:   YES  NO 

 

Curator Brncic 

Curator Chatman 

Curator Farmer 

Curator Graham 

Curator Layman 

Curator Phillips 

Curator Snowden 

Curator Steelman 

Curator Sundvold 

 

The motion _________________. 
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SPINAL CORD INJURIES AND CONGENITAL OR ACQUIRED 

DISEASE PROCESSES RESEARCH PROGRAM 

 

PROPOSAL RECOMMENDED FOR FUNDING 

2018 

 

 

I. Development of a Novel Treatment for ALS 

    

   Azad Bonni 

   Professor 

   Washington University   

  

 Total funding recommended $250,000 

 

 

II. Targeted gene therapy for spinal tumors 

    

   David Curiel 

   Professor 

   Washington University   

  

 Total funding recommended $250,000 

 

III. Promoting Axonal Maintenance as Therapeutic Strategy in ALS 

    

   Aaron DiAntonio 

   Professor 

   Washington University   

 

 Total funding recommended $250,000 

 

IV. An Innovative Approach to Constructing Personalized Voices Using 

Voice Conversation and Text-to-Speech Technologies 

 

Mili Kuruvilla-Dugdale and Yunxin Zhao 

   Assistant Professor and Professor  

   University of Missouri-Columbia   

  

 Total funding recommended $250,000 
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I. ABSTRACT: 

 

Azad Bonni 
Development of a Novel Treatment for ALS 

 

The long-term goals of the proposed research are to develop novel treatments 

for amyotrophic lateral sclerosis (ALS). We have recently discovered that the 

ion pump α2-Na/K ATPase plays a critical role in the pathogenesis of ALS. 

We have found that α2-Na/K ATPase is upregulated in the spinal cord of 

SOD1G93A mice and importantly in the spinal cord of familial and sporadic 

ALS patients. Strikingly, inactivating one allele of the α2-Na/K ATPase gene 

in SOD1G93A mice suppresses motor neuron degeneration and substantially 

increases mouse lifespan. In cellular studies, RNAi-mediated knockdown or 

heterozygous knockout of α2-Na/K ATPase in SOD1G93A astrocytes blocks 

their ability to induce degeneration of co-cultured motor neurons. Our 

findings suggest that α2-Na/K ATPase plays a critical role in glial-dependent 

non-cell autonomous motor neuron degeneration. Our findings also suggest 

the exciting hypothesis that targeting α2-Na/K ATPase might represent a 

novel approach in the treatment of ALS. To test this hypothesis, we will first 

define the role of α2-Na/K ATPase in the pathogenesis of ALS using human 

ALS patient induced pluripotent stem cell (iPSC)-derived cultures of 

astrocytes and motor neurons. We will also assess the suitability of targeting 

α2-Na/K ATPase by antisense oligonucleotides in mitigating motor neuron 

degeneration in SOD1G93A mice and in human iPSC-derived co-cultures of 

astrocytes and motor neurons. These studies should lay the foundation for the 

potential development of novel treatments for ALS. 

 

II. ABSTRACT: 

 

David Curiel  
Targeted gene therapy for spinal tumors 

 

Available therapies for spinal cord tumors are currently inadequate. In this 

regard, the approach of gene therapy may offer a promising strategy to treat 

these otherwise refractory tumors. To this end, we have developed a method 

based upon targeting the tumor-derived blood vessels. Our approach involves 

the development of viral vector gene delivery vehicles with engineered 

specificity for these tumor blood vessels. Delivery of toxin genes eradicates 

the tumor vessels and thus has an overall therapeutic effect. Of note, we have 

successfully developed such viral approaches for brain tumors. Our new viral 

methods have received regulatory approval for human use in the USA and 

Europe. We are thus positioned to project our new approach for spinal cord 

tumors into direct patient-impact therapies. 
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III. ABSTRACT: 

 

Aaron DiAntonio 
Promoting Axonal Maintenance as a Therapeutic Strategy in ALS 

 

Amyotrophic lateral sclerosis (ALS) is a devastating neurodegenerative 

disease characterized by the progressive loss of motor neurons leading to 

paralysis and death. While motor neuron cell death is the ultimate 

pathology in ALS, early in disease progression there is prominent loss of 

motor neuron axons that precedes the death of the cell body, disrupting 

connectivity to the muscle and contributing to motor dysfunction. Axonal 

degeneration is an active program of self-destruction, and others and we 

have identified SARM1 as the central executioner driving axon loss 

following nerve injury. Moreover, we demonstrated that SARM1 is 

responsible for distal-predominant axon loss in a model of neuropathy, 

another disease with a prominent dying-back axonopathy. Here we 

hypothesize that SARM1 also mediates early axon loss in ALS. We will 

test this hypothesis in a newly developed mouse model of ALS expressing 

an ALS-associated mutant in profilin, a recently identified ALS disease 

gene. We will first determine whether genetic deletion of SARM1 delays 

axon degeneration in these mice via anatomical and biomarker studies, 

and then assess whether there is a concomitant delay in symptom 

progression. We will also test whether a gene therapy strategy that we 

have recently developed to inhibit SARM1 is capable of preserving axons 

and ameliorating other pathology in this model of ALS. If successful, we 

will define the role SARM1 in ALS-associated axon pathology, test 

whether blocking axon degeneration slows disease progression, and 

characterize a candidate therapeutic that could be rapidly translated to the 

clinic. 

 

IV. ABSTRACT: 

 

Mili Kuruvilla-Dudgale and Yunxin Zhao 
An Innovative Approach to Constructing Personalized Voices Using Voice 

Conversation and Text-to-Speech Technologies 

 

The loss of speech from progressive spinal and brainstem motor neuron 

loss is a significant debilitating effect of amyotrophic lateral sclerosis 

(ALS). ALS is the most common motor neuron disorder worldwide that 

affects approximately 30,000 Americans. Communication devices with 

electronic voice output enable patients to communicate verbally as their 

speech deteriorates. At present, the electronic voices used in these devices 

are demonstrably unnatural and impersonal. Using synthetic speech that 

sounds like someone from a different age, geographic, or ethnic group can 

be embarrassing and cause social isolation. To construct a personalized 
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voice that approximates the natural voice of a person with ALS, we 

propose an innovative approach: cutting-edge statistical text-to-speech 

synthesis in combination with voice conversion that allows retention of 

voice identity factors by using only a small number of speech samples.  A 

further significance of our approach lies in the construction of 

personalized voices irrespective of speech impairment severity. For this 

purpose, we will determine ALS speech error patterns automatically and 

factor them into voice conversion models to produce intelligible and 

natural sounding voices. Our approach is unique in its low demand on 

speech samples from ALS speakers and its robustness to speech errors. 

Our proposed project will produce publishable pilot datasets to support the 

submission of an NIH R01 and is expected to have substantial clinical 

significance for the 2 million individuals in the United States, who have a 

speech disability and could use a communication device. 


