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A. Personal Statement 

I have the experience, training and motivation which are required to successfully drive this proposed 
research project. My background is in molecular and translational neuroscience and I have 12 years 
experience with SMA molecular pathology and preclinical drug discovery. I have all of the needed skills—
including molecular biology, motor neuron biology and assay development—which are essential for the 
successful completion of this project.  Over the years, I have been involved in creating and develop many 
tools for SMA drug discovery. These tools include cell lines for screening and validation of small molecules 
that increase SMN protein levels, mouse models for in vivo efficacy determination and experimental 
paradigms for preclinical testing. I have worked closely with multiple academic collaborators and 
pharmaceutical companies in various facets of preclinical drug development for SMA. For example, my 
collaboration with deCODE Chemistry and Cure SMA lead to the development of a novel class of CNS 
active activators of the SMN2 promoter which ameliorated the survival and phenotype of a mouse model 
for severe SMA. This was the first time that a hit from a high-throughput screen resulted in an optimized 
therapeutic candidate for SMA that could be brought forward into clinical trials. We are currently working 
with AurimMed Pharma, Inc. to identify compounds which increase SMN2 expression from their library of 
CNS active small molecules. 
Through these interactions, I have developed the skills required to effectively communicate research 
progress with my colleagues and to share ideas on efficiently advancing these projects to their next stages.  
I also have successfully administered numerous projects with respect to research team management, 
budget, time/effort allocation and protection of research data both while at Ohio State University as a semi-
independent, research-track faculty member and at Nemours/Alfred I. duPont Hospital for Children as a full 
faculty member. Since arriving at Nemours, I have published 6 peer-reviewed papers in reputable journals 
(with an additional 3 manuscripts being submitted for revew) and have been actively soliciting extramural 
funding. I will be working with my mentoring committee which is led by Dr. Robert Mason on grantsmanship 
and management of institutional regulations along with other aspects of research team management. 

 
B. Positions and Honors 
Positions Held 

April 1996 – June 1998 The Ohio State University, Columbus, Ohio, USA 



 

 Research Assistant, Department of Neurology 
 Supervisor: Donald S. Higgins, Jr., M.D. 
June 1998– June 2000 The Ohio State University, Columbus, Ohio, USA 
 Graduate Research and Teaching Associate, Department of Molecular and 

Cellular Biochemistry 
 Advisor: Pal L. Vaghy, M.D. 
June 2000 – June 2003 The Ohio State University, Columbus, Ohio, USA 
 Graduate Research Associate, Department of Neuroscience 
 Advisor: Chien-liang Glenn Lin, Ph.D. 
June 2003 – Dec 2007 The Ohio State University, Columbus, Ohio, USA 

 Post-doctoral Researcher, Department of Molecular and Cellular Biochemistry 
 Mentor: Arthur H. M. Burghes, Ph.D. 
Jan 2008 – Sept 2011 Ohio State University, Columbus, Ohio USA 
 Research Scientist, Department of Molecular and Cellular Biochemistry 
Sept 2011 – present Nemours Alfred I. duPont Hospital for Children, Wilmington, Delaware USA 
 Assistant Research Scientist II, Nemours Biomedical Research 
Jan 2012 – present Thomas Jefferson University, Philadelphia, Pennsylvania USA 
 Research Assistant Professor, Department of Pediatrics 
Feb 2012 – Dec 2013 University of Delaware, Newark, Delaware USA 
 Affiliated Scientist, Department of Biological Sciences 
Jan 2014 – present University of Delaware, Newark, Delaware UDA 
 Adjunct Assistant Professor, Department of Biological Sciences 
 

Professional Memberships 
1998 – present member, Society for Neuroscience 
1998 – present member, American Association for the Advancement of Science 
2000 – present member, International Brain Research Organization 
2016 – present member, American Society for Biochemistry and Molecular Biology 
 

Awards and Honors 
1995         Merck Index Award for Biochemical Research, Ohio University 
1997 The Third Advanced School of Neurochemistry travel fellowship, International 

Society for Neurochemistry 
1999          Graduate Student Alumni Research Award, Ohio State University 
2001         Pre-doctoral Research Fellowship, Epilepsy Foundation of America 

 
C. Contributions to Science  
1.  Regulation of glutamate transporter activity by association with lipid rafts. During my graduate training, my 

dissertation research focused on how sodium-dependent excitatory amino acids transporters (EAATs)—
also known as glutamate transporters—were regulated in neurons and astrocytes. I first noticed that EAAT 
activity was reduced in cells treated with the cholesterol-depleting agent methyl-β-cyclodextrin. Cholesterol 
was subsequently shown to be required for EAAT-mediated glutamate transport via its association with 
lipid rafts. This was the first time the regulation of neurotransmitter transporter activity by cholesterol-rich 
membrane domains was discovered. For these studies, I designed and completed the experiments related 
to this project with input from my dissertation advisor. 
a. Butchbach MER, H Guo and CG Lin (2003) Methyl-β-cyclodextrin but not retinoic acid reduces 

EAAT3-mediated glutamate uptake and increases GTRAP3-18 expression. J Neurochem 84:891-894. 
PMID: 12562531. 

b. Butchbach MER, G Tian, H Guo and CG Lin (2004) Association of excitatory amino acid transporters, 
especially EAAT2, with cholesterol-rich lipid raft microdomains: importance for EAAT localization and 
function. J Biol Chem 279:34388-34396. PMID: 15187084. 

c. Tian G, L Lai, H Guo, Y Lin, MER Butchbach, Y Chang and CG Lin (2007) Translational control of glial 
glutamate transporter EAAT2 expression. J Biol Chem 282:1727-1737. PMID: 17138558. 

 
2. Development of the SMN∆7 SMA mouse model for drug discovery. One of my first projects during my 

postdoctoral training was to characterize the phenotype of a new mouse model for SMA, the SMN∆7 SMA 



 

mouse. Using the experience in neurohistology and immunocytochemistry that I gained prior to graduate 
school while working as a research assistant, I quantified the extent of motor neuron loss in the spinal 
cords of affected mice and showed, for the first time, extensive denervation of neuromuscular junctions in 
SMA muscles. I also extensively characterized the motor phenotype of the SMN∆7 SMA mice after 
attending a short course on mouse behavioral phenotyping sponsored by the Society for Neuroscience. 
This mouse model for SMA is one of the most commonly used for understanding mechanisms of disease 
as well as for testing therapeutic candidates in vivo. In order to facilitate drug discovery for SMA, I also 
developed a modified gavage protocol to orally administer precise amounts of drug to neonatal SMA mice. 
This method is routinely used by my research group as well as by others for preclinical drug trials in SMA 
mice. 
a. Le TT, LT Pham, MER Butchbach*, HL Zhang*, UR Monani, DD Coovert, TO Gavrilina, L Xing, GJ 

Bassell and AHM Burghes (2005) SMN∆7, the major product of the centromeric survival motor neuron 
gene (SMN2), extends survival in mice with spinal muscular atrophy and associates with full-length 
SMN. Hum Mol Genet 14:845-857. (*these authors contributed equally) PMID: 15703193. 

b. Butchbach MER, JD Edwards and AHM Burghes (2007) Abnormal motor phenotype in the SMN∆7 
mouse model of spinal muscular atrophy. Neurobiol Dis 27:207-219. PMID: 17561409; PMCID: 
PMC2700002. 

c. Butchbach MER, JD Edwards, KR Schussler and AHM Burghes (2007) A novel method for oral 
delivery of drug compounds to the neonatal SMN∆7 mouse model of spinal muscular atrophy. J 
Neurosci Methods 161:285-290. PMID: 17161463; PMCID: PMC2699996. 

d. Butchbach MER*, FF Rose Jr*, S Rhoades, J Marston, JT McCrone, R Sinnott and CL Lorson (2010) 
Effect of diet on the survival and phenotype of a mouse model of spinal muscular atrophy. Biochem 
Biophys Res Commun 391:835-840. (*these authors contributed equally) PMID: 19945425; PMIC: 
PMC2839161. 

 
3. Identification of molecular pathways that affect SMN2 expression. My research team is also investigating 

new signaling pathways which regulate SMN2 expression. In collaboration with Dr. Stefan Stamm, we 
showed that protein serine/threonine phosphatase inhibitors like tautomycin and cantharidin increase SMN 
expression in SMA fibroblasts as well as in the CNS of SMN2 transgenic mice. We recently showed that 
modulators of cAMP signaling increase the number of SMN-containing gems in SMA fibroblasts. Using 
mathematical modeling, we determined the mechanistic points in SMN2 gene regulation that are affected 
by cAMP signaling. This study was the first to use a systems biology approach to identify key modulators of 
SMN2 expression. We are continuing to examine how modulation of key signaling pathways, like protein 
dephosphorylation and cAMP signaling, can affect SMN2 expression which will lead to the development of 
novel therapies for SMA. 
a. Novoyatleva T, B Heinrich, Y Tang, N Benderska, MER Butchbach, CL Lorson, MA Lorson, C Ben-

Dov, P Fehlbaum, L Bracco, AHM Burghes, M Bollen and S Stamm (2008) Protein phosphatase 1 
binds to the RNA recognition motif of several splicing factors and regulates alternative pre-mRNA 
processing. Hum Mol Genet 17:52-70. PMID: 17913700. 

b. Mack SG, DJ Cook, P Dhurjati and MER Butchbach (2014) Systems-based study of cAMP modulation 
to increase SMN levels for the treatment of spinal muscular atrophy. PLoS ONE. PMID: 25514431; 
PMCID: PMC4267815. 

 
4. Preclinical efficacy of 2,4-diaminoquinazolines as SMN2 inducers. The second major project during my 

postdoctoral training involved the characterization of 2,4-diaminoquinazolines (2,4-DAQs) as inducers of 
SMN2 expression in vivo and as therapeutic agents for SMA. 2,4-DAQs were first identified as small-
molecule activators of the SMN2 promoter by an ultrahigh-throughput drug screen. Working with medicinal 
chemists at deCODE Chemistry, we developed a series of derivatives with greater potency, oral 
bioavailability and CNS penetrance. One candidate compound, D156844, showed potent induction of SMN 
expression in SMA patient fibroblasts and significantly improved the survival of SMN∆7 SMA mice. This 
was the first time that a hit from a high-throughput screen resulted in an optimized therapeutic candidate for 
SMA that could be brought forward into clinical trials. A related 2,4-DAQ has been brought forward into a 
phase I clinical trial with healthy volunteers. My current group is investigating the molecular mechanisms by 
which these compounds, which inhibit the mRNA decapping enzyme DcpS, exert their protective effects on 
SMA motor neurons. 



 

a. Thurmond J, MER Butchbach, M Palomo, B Pease, M Rao, L Bedell, M Keyvan, G Pai, R Mishra, M 
Haraldsson, T Andresson, G Bragason, M Thosteinsdottir, JM Bjornsson, DD Coovert, AHM Burghes, 
ME Gurney and J Singh (2008) Synthesis and biological evaluation of novel 2,4-diaminoquinazoline 
derivatives as SMN2 promoter activators for the potential treatment of spinal muscular atrophy. J Med 
Chem 51:449-469. PMID: 18205293. 

b. Butchbach MER, J Singh, M Þorsteinsdóttir, L Saieva, E Slominski, J Thurmond, T Andrésson, J 
Zhang, JD Edwards, LR Simard, L Pellizzoni, AHM Burghes and ME Gurney (2010) Evaluation of 2,4-
diaminoquinazoline derivatives on SMN expression and phenotype in a mouse model for spinal 
muscular atrophy. Hum Mol Genet 19:454-467. PMID: 19897588; PMCID: PMC2798721. 

c. Butchbach MER, J Singh, ME Gurney and AHM Burghes (2014) The effect of diet on the protective 
action of D156844 observed in spinal muscular atrophy mice. Exp Neurol 256:1-6. PMID: 24681157; 
PMCID: PMC4029929. 

d. Harris AW and MER Butchbach (2015) The effect of the DcpS inhibitor D156844 on the protective 
action of follistatin in mice with spinal muscular atrophy. Neuromuscul Disord 25:699-705. PMID: 
26055638; PMCID: PMC4540686. 

 
5. Molecular consequences of SMN deficiency in SMA motor neurons. In addition to the translational aspects 

of SMA research, my research team is also keenly interested in understanding the effects of SMN 
deficiency on motor neurons at the molecular level. In collaboration with Dr. Livio Pellizzoni, we showed 
that the central nervous system is more susceptible to reduced assembly of small nuclear 
ribonucleoproteins (snRNPs) resulting from SMN deficiency. My role in this project was to correlate the 
changes in snRNP assembly in the forebrain and spinal cord to the phenotypic severity using different SMA 
mouse models. This study provides important insights into the role of snRNPs in SMA. Recently, we used 
massively parallel RNA sequencing to compare the transcriptomes of SMA motor neurons to those of 
normal motor neurons. We have identified many novel pathways affected by SMN deficiency in motor 
neurons—including retinoic acid and Notch signaling—and are currently assessing the effects of 
modulation of these pathways on the health of SMA motor neurons. 
a. Gabanella F, MER Butchbach, L Saieva, C Carrissimi, AHM Burghes and L Pellizzoni (2007) 

Ribonucleoprotein assembly defects correlate with SMA severity and preferentially affect a subset of 
spliceosomal snRNPs. PLoS ONE 2:e921. PMID: 17895863; PMCID: PMC1976558. 

b. Maeda M, AW Harris, BF Kingham, CJ Lumpkin, LM Opdenaker, SM McCahan, W Wang and MER 
Butchbach (2014) Transcriptome profiling of spinal muscular atrophy motor neurons derived from 
mouse embryonic stem cells. PLoS ONE 9:e106818. PMID:25191843; PMCID: PMC4156416. 

 
Complete List of Published Work in MyBibliography 
http://www.ncbi.nlm.nih.gov/sites/myncbi/matthew.butchbach.1/bibliography/45743097/public/?sort=date&direc

tion=ascending 
 
D. Research Support (within the past 3 years) 
Ongoing Research Support 
8P20GM103464-8     Shaffer (PI)                 July 2012 – Jun 2016 
“Center for Pediatric Research” 
National Institutes of Health: Centers of Biomedical Research Excellence (COBRE) Program 
This COBRE grant provides partial salary support which will help me establish my research group focusing on 
the mechanisms of pediatric motor neuron diseases and on developing novel therapeutics for these disorders. 
Role: co-investigator, new faculty recruit 
 
no grant number     Butchbach (PI)           Oct 2014 – Mar 2016 
“Identification of AurimMed neuroprotective compounds as SMN2 inducers” 
AurimMed Pharma, Inc. 
This pilot project will screen the PMP drug library from AurimMed Pharma, Inc. for compounds that increase 
SMN2 expression in reporter cell lines as well as in cell culture models of SMA. 
Role: PI (10% effort) 
 
1R25NS095371-01    Harrington (PI)              Sept 2015 – Aug 2020 
“A Neuroscience-Focused Undergraduate Research Program at an HBCU” 



 

National Institutes of Health 
$512,158 
This grant will fund an undergraduate research scholars program in neuroscience for under-represented 
minority students across Delaware. There will be 3 sites for this program: Delaware State University, University 
of Delaware and Nemours/Alfred I. duPont Hospital for Children. There will be no overlap with this application. 
Role: site co-director; faculty mentor (3% effort) 
 
no grant number     Alderfer (PI)            Jan 2016 – Dec 2016 
Cure SMA 
$50,000 
This clinical research pilot project will develop a psychosocial assessment tool (PAT) specific for SMA and be 
used to assess psychosocial risk in families affected by SMA. There will be no overlap with this application. 
Role: co-investigator (5% effort) 
 
Completed Research Support 
P20-GM103446     Stanhope (PI)            Dec 2013 – Jun 2014 
“Determination of SMN1 and SMN2 copy numbers in spinal muscular atrophy patient cell lines” 
National Institutes of Health: IDeA Networks of Biomedical Research Excellence (INBRE) Program 
With this DE INBRE Core Center Access Award, we developed a novel method to quantitatively measure copy 
number variations in SMN1 and SMN2 in fibroblast and lymphoblast cell lines derived from SMA patients. 
Role: project director 
 


