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A. Personal Statement
I am a physician-scientist whose lab studies how nucleotide repeat expansions influence neuronal function and cause age-related neurodegeneration. We study CGG repeats that cause Fragile X-associated disorders, which include the degenerative condition Fragile X-associated Tremor/Ataxia Syndrome (FXTAS) and the developmental disorder Fragile X Syndrome (FXS). We also study the C9orf72 associated GGGGCC repeat that is the most common cause of Amyotrophic Lateral Sclerosis (ALS) and Frontotemporal Dementia (FTD) and AAGGG repeat expansions that cause Cerebellar Ataxia with Neuropathy and Vestibular Areflexia Syndrome (CANVAS). We use biochemical and bioinformatics approaches coupled with disease models in Drosophila, mice, human stem cells, and human tissues to understand these disorders mechanistically with a long-term goal of identifying novel therapeutic targets. Much of our work has focused on how repeats as RNA trigger translation of toxic repeat peptides in the absence of an AUG codon through a process known as RAN translation.  As a clinician, I see patients with inherited neurological diseases that we study in the lab. I direct the UM Fragile X and Ataxia clinics. I founded the Michigan Program in Neurogenomic Medicine to advance genomic tools into clinical practice. I also serve as clinical director of the University of Michigan Center for RNA Biomedicine, and as Vice Chair for Research in the Department of Neurology.


Ongoing and recently completed projects that I would like to highlight:
· R01 NS086810-10	Todd (PI)															    	 04/2014-12/2026
CGG repeat associated translation in Fragile X-associated Tremor/Ataxia Syndrome 
· P50 HD104463-01	Todd and Nelson (Co-PI)									      	       09/2020-07/2030
Fragile X Premutation: Mechanisms and Modifiers.
· R01 NS099280-09 	Todd (PI)		  					    							    	       09/2016-05/2028
Hexanucleotide repeat translation in ALS and Frontotemporal Dementia 

Recent Papers from my group I would like to highlight: 
· Maltby CJ, Krans A, Grudzien SJ, Palacios Y, Muiños J, Suárez A, Asher M, Willey S, Mumm C, Van Deynze K, Boyle AP, Cortese A, Khurana V, Barmada SJ, Dijkstra AA, Todd PK*. AAGGG repeat expansions trigger RFC1-independent synaptic dysregulation in human CANVAS Neurons. Science Advances, 10, eadn2321 (2024).
· Miller SL, Green KM, Crone B, Switzenberg JA, Tank EMH, Krans A, Jansen-West K, Wieland CM, Ji EW, Petrucelli L, Barmada SJ, Boyle AP, Todd PK*. Cryptic intronic transcriptional initiation generates efficient endogenous mRNA templates for C9orf72-associated RAN translation. Proc Natl Acad Sci USA,122(32) e2507334122, (2025).
· Rodriguez CM, Wright SE, Kearse MG, Haenfler JM, Flores BN, Liu Y, Ifrim MF, Glineburg MR, Krans A, Jafar-Nejad P, Sutton MA, Bassell GJ, Parent JM, Rigo F, Barmada SJ, Todd PK*. A native function for CGG repeats and RAN translation in regulated Fragile X protein synthesis. Nature Neuroscience, 2020 Mar;23(3):386-397. PMC7668390.
· Kearse MG, Green KM, Krans A, Rodriguez CM, Linsalata AE, Goldstrohm AC, Todd PK*. CGG Repeat associated non-AUG translation utilizes a cap-dependent, scanning mechanism of initiation to produce toxic proteins.  Molecular Cell.  2016. 62(2), 155-156. PMC4854189.

B. Positions, Scientific Appointments, and Honors
Positions and Scientific appointments 
08/23-Present	 Founder, Michigan Program in Neurogenomic Medicine, University of Michigan
08/23-Present  Clinical Director, Michigan RNA Therapeutics Initiative, University of Michigan
03/21-Present  Associate Chair of Research, Department of Neurology, University of Michigan, Ann Arbor, MI
09/21-Present	 Professor, Department of Neurology, University of Michigan
03/21-Present	 Co-Director, Multidisciplinary Ataxia Clinic, Department of Neurology, University of Michigan.
01/18-06/18	 Visiting Scholar, Garvan Institute for Genome Research, Sydney, Australia.
09/16-08/21	 Associate Professor, Department of Neurology, University of Michigan, Ann Arbor, MI
07/12-Present	 Co-Director, Fragile X Clinical Research Consortium clinic, University of Michigan
09/10-Present	 Staff Physician, Neurology, Veteran’s Administration Healthcare System, Ann Arbor, MI
01/10-08/16	 Assistant Professor, Department of Neurology, University of Michigan, Ann Arbor, MI
07/08-12/09	 Clinical Fellow, Movement Disorders & Neurogenetics, University of Michigan, Ann Arbor, MI
06/04-06/08	 Resident, Neurology, Hospital of the University of Pennsylvania, Philadelphia, PA

Selected Other Experiences 
2025-	Science Committee, American Academy of Neurology
2017,2022-3 	Director, AAN Research Career Development Symposium
2020-2023	Career Development Committee, American Neurological Association
2020-	Co-Director, Fragile X Center without Walls (with Emory and Baylor)
2019-2023	University of Michigan Biomedical Research Council 
2018-23		Standing Member, CMND Study Section, NINDS, NIH
2013-6,19-22	Research Subcommittee, American Academy of Neurology
2012,2018	Invited Member, NIH working group on Fragile X disorders
2016-	Executive Committee, University of Michigan Center for RNA Biomedicine 
2015-2016	Chair, Movement Disorders SIG, American Neurological Association
2012-23	Ad Hoc member, NST and NIH special emphasis panel study sections, NINDS

Honors and Awards (Partial list)
2024			Oliver Sackett Endowed Professorship in Neurology (Fully endowed professorship)
2023			Soriano Lectureship Award,  American Neurological Association
2023			Jerome Joseph Landa Lecture, University of Utah School of Medicine
2020			A. Alfred Taubman Precision Health Fellow- University of Michigan Medical School
2018 Derek Denny-Brown Young Neurological Scholar Award- American Neurological Association
2018 			Packard Center for ALS Research Scholar
2017	Dean’s Award for Basic Science Research (1 faculty/yr)- University of Michigan Medical School
2014 	Hagerman Award for groundbreaking research on Fragile X-associated disorders – NFXF
2010	Bucky and Patti Harris Collegiate Professorship in Neurology (early Career professorship)
2010	Alliance S. Weir Mitchell Award (Best young basic science neurology researcher), AAN
2008	Samuel Zeritsky Prize, University of Pennsylvania.
2008 	American Academy of Neurology Foundation Clinical Research Fellow	
2006	Penn Pearl award for excellence in teaching, University of Pennsylvania Medical School. 
2004	Francis M Forster Award for Neurology Excellence, University of Wisconsin School of Medicine
2004	Alpha Omega Alpha Medical Honor Society
1994	Summa cum Laude, Phi Beta Kappa and Honors in Biology, University of California, San Diego


C. Contributions to Science (* = corresponding or co-corresponding)
H-index 42; i10 H-index 63. A full list of publications (currently 76) is available online: http://www.ncbi.nlm.nih.gov/sites/myncbi/1Vgez__QsFRAj/bibliography/42175549/public/?sort=date&direction=ascending 
RAN Translation in FXTAS: We discovered that CGG repeats support Repeat Associated Non-AUG (RAN) Translation. The CGG repeat is located in the 5’UTR of the FMR1 RNA gene.  We discovered that this repeat can trigger translational initiation in the absence of a start codon to produce a cryptic polyglycine-containing protein. This protein accumulates in aggregates in patients and contributes to toxicity in cells and Drosophila.  We have since demonstrated that RAN translation is required for CGG repeat toxicity in mice, that both CGG and CCG repeats support RAN translation, and that small molecules can block CGG RAN transaltion. 
1. Todd PK*, Oh S-Y, Krans A, He F, Sellier C, Frazer MI, Renoux AJ, Chen K-C, Scaglione KM, Basrur V, Elenitoba-Johnson K, Vonsattel JP, Louis ED, Sutton MA, Taylor JP, Mills RE, Charlet-Berguerand N, and Paulson HL.  CGG Repeat Associated Translation Mediates Neurodegeneration in Fragile X Tremor Ataxia Syndrome. Neuron. 2013. 78(3):440-55. PMC3831531. *F1000 and previewed in Neuron. 
2. Repeat-associated non-AUG translation from antisense CCG repeats in fragile X tremor/ataxia syndrome.
Krans A, Kearse MG, Todd PK*. Annals of  Neurology. 2016. 80(6):871-881. PMC27761921. 
3. Sellier C, Buijsen RA, He F, Natla S, Jung L, Tropel P, Gaucherot A, Jacobs H, Meziane H, Vincent A,
Champy MF, Sorg T, Pavlovic G, Wattenhofer-Donze M, Birling MC, Oulad-Abdelghani M, Eberling P,
Ruffenach F, Joint M, Anheim M, Martinez-Cerdeno V, Tassone F, Willemsen R, Hukema RK, Viville S,
Martinat C, Todd PK, Charlet-Berguerand N.: Translation of expanded CGG repeats into FMRpolyG is
pathogenic and may contribute to Fragile X Tremor Ataxia Syndrome. Neuron 93(2): 331-47, 2017.  PMC5263258. *F1000 recommended and previewed in Neuron.
4. Singh CR*, Glineburg MR*, Moore C*, Tani N, Jaiswal R, Zou Y, Aube E, Gillaspie S, Thornton M, Cecil A, Hilgers M, Takasu A, Asano I, Asano M, Escalante CR, Nakamura A, Todd PK*, Asano K*.  Human oncoprotein 5MP suppresses general and repeat-associated non-AUG translation via eIF3 by a common mechanism.  Cell Reports 2021 Jul 13;36(2):109376. PMCID: PMC8363759

Mechanisms and Modifiers of RAN translation:  Our group has led the charge to understand the mechanisms underlying RAN translation associated with different repeat expansions.  We have also now performed both targeted and whole genome screens for CGG and GGGCC repeat RAN translation modifiers that are as yet unpublished.  As part of this mechanistic work, we discovered that RAN translation is selectively enhanced by the integrated stress response, a finding that serves as a basis for this proposal. 
1. Oh S-Y, He F, Krans A, Frazer M, Taylor JP, Paulson HL and Todd PK*.  RAN translation at CGG repeats induces ubiquitin proteasome system impairment in models of fragile X-associated tremor ataxia syndrome. Hum Mol Genet.  2015. 24 (15), 4317-4326. PMC4492395.
2. Kearse MG, Green KM, Krans A, Rodriguez CM, Linsalata AE, Goldstrohm AC, Todd PK*. CGG Repeat associated non-AUG translation utilizes a cap-dependent, scanning mechanism of initiation to produce toxic proteins.  Molecular Cell.  2016. 62(2), 155-156. PMC4854189. *Previewed in Molecular Cell and highlighted in Nature Rev. Mol.& Cell Biology.
3. Linsalata AE, He F, Malik AM, Glineburg MR, Green KM, Natla S, Flores, BN, Krans A, Archbold, HC, Fedak, SJ, Barmada, SJ, Todd PK*. DDX3X and Specific Initiation Factors Modulate CGG Repeat-Associated Non-AUG (RAN) Translation. EMBO Reports 2019. EMBO Rep 20 (9):e47498. PMC6726903. *Highlighted in Neuron.
4. Wright SE, Rodriguez CM, Monroe J, Xing J, Krans A, Flores BN, Barsur V, Ivanova MI, Koutmou KS, Barmada SJ, Todd PK*: CGG repeats trigger translational frameshifts that generate aggregation-prone chimeric proteins, Nucleic Acids Research. 2022 Aug 26;50(15):8674-8689. PM35904811

The Pathogenesis of FXTAS: Fragile X-associated Tremor Ataxia Syndrome (FXTAS) is a neurodegenerative condition that results from a shorter version of the CGG repeat that causes FXS, allowing for FMR1 transcription.  We have studied multiple mechanisms by which these repeats cause toxicity and dysfunction. 
We defined a series of epigenetic changes elicited by the CGG repeat in FXTAS patients that led to enhanced gene transcription and established that these changes were dynamic, reversible, and potentially capable of blocking expression of the toxic CGG repeat RNA in flies and patient cells.   
1. Todd PK*, Oh S-Y, Krans A, Pandey UB, DiProspero NA, Min K-T, Taylor JP, Paulson HL*.  Histone Deacetylases Suppress CGG Repeat-Induced Neurodegeneration Via Transcriptional Silencing in Models of Fragile X Tremor Ataxia Syndrome.  PLoS Genetics 2010; 6(12):e1001240. PMC3000359.   *Previewed in Nature Chem. Bio.	
2. He F, Krans A, Freibaum BD, Taylor JP, Todd PK*. TDP-43 suppresses CGG repeat-induced neurotoxicity through interactions with HnRNP A2/B1. Hum Mol Genet. 2014 Oct 1; 23 (19):5036-51. PMC4159148.
3. Malik I, Tseng YJ, Wright SE, Zheng K, Ramaiyer P, Green KM, Todd PK*: SRSF protein kinase 1 modulates RAN translation and suppresses CGG repeat toxicity EMBO Mol Med. 2021. 20: e14163, PMID: 34542927
4. Kong HE, Lim J, Linsalata A, Kang Y, Malik I, Allen EG, Cao Y, Shubeck L, Johnston R, Huang Y, Gu Y, Guo X, Zwick ME, Qin Z, Wingo TS, Juncos J, Nelson DL, Epstein MP, Cutler DJ, Todd PK, Sherman SL, Warren ST, Jin P. Identification of PSMB5 as a genetic modifier of fragile X-associated tremor/ataxia syndrome.  Proc Natl Acad Sci USA. 2022 May 31;119(22):e2118124119. PMID: 35617426.
C9orf72 associated ALS/FTD pathogenesis:  The discovery in 2011 that an intronic GGGGCC repeat in C9orf72 is the most common inherited cause of ALS and FTD sparked the interest of many researchers, including ourselves. We are involved with research into disease pathogenesis, including studies of RAN translation, blockade of RAN translation on GC rich repeats and repeat associated toxicity.  
1. Green KM, Glineburg MR, Kearse MG, Flores BN, Linsalata AE, Fedak SJ, Goldstrohm AC, Barmada SJ, Todd PK*.  RAN translation at C9orf72-associated repeat expansions is selectively enhanced by the integrated stress response. Nature Communications 2017.  8, 2005. PMC5722904. *Featured in ALZ forum & F1000. 
2. Green KM, Sheth U, Flores BN, Wright SE, Sutter A, Kearse MG, Barmada SJ, Ivanova MI, and Todd PK*.  High-throughput screening yields several small-molecule inhibitors of repeat-associated non-AUG translation. J Biol Chem. 2019 Oct 23. PMC6901296. *Highlighted in TIPS.
3. Tseng YJ, Sandwith SN, Green KM, Chambers AE, Krans A, Raimer HM, Sharlow ME, Reisinger MA, Richardson AE, Routh ED, Smaldino MA, Wang YH, Vaughn JP, Todd PK*, Smaldino PJ*: The RNA helicase DHX36-G4R1 modulates C9orf72 GGGGCC hexanucleotide repeat-associated translation J Biol Chem 297: 100914, 08/2021. PMC8326427
4. Miller SL, Green KM, Crone B, Switzenberg JA, Tank EMH, Krans A, Jansen-West K, Wieland CM, Ji EW, Petrucelli L, Barmada SJ, Boyle AP, Todd PK*. Cryptic intronic transcriptional initiation generates efficient endogenous mRNA templates for C9orf72-associated RAN translation. Proc Natl Acad Sci USA,122(32) e2507334122, (2025).
FMRP as a synaptic translational regulator:  As a graduate student, I was the first to demonstrate that expression of the protein that is lost in Fragile X Syndrome, FMRP, is altered in vivo in response to external stimuli, and that these effects require mGluR activation and new FMRP translation.  I further demonstrated that FMRP regulates both its own translation and the translation of another synaptic transcript, PSD-95, in cultured neurons in response to mGluR activation.  These findings contributed to the mGluR theory of Fragile X Syndrome, which led to numerous clinical trials in Fragile X patients. We extended these observations to the Fragile X premutation and recently developed a CRISPR/dCAS9 based system for reactivating FMR1 transcription in human stem cells. 
1. Todd PK, Mack KJ, Malter JS. The Fragile X Mental Retardation Protein is required for type I metabotropic glutamate receptor dependent translation of PSD-95.  Proc Natl Acad Sci USA 2003; 100 (24):14374-14378. PMC283599. *F1000 recommended and previewed in Nature Reviews Neuroscience.
2. Iliff AJ, Renoux AJ, Krans A, Usdin K, Sutton MA, Todd PK*.  Impaired activity-dependent FMRP translation and enhanced mGluR-dependent LTD in Fragile X premutation mice.  Hum Mol Genet.  2013: 22(6):1180-1192. PMC3578412. 
3. Haenfler J., Skariah G, Rodriguez CM, Monteiro Da Rocha A, Parent J, Smith GD, Todd PK*. Targeted Reactivation of FMR1 Transcription in Fragile X Syndrome Embryonic Stem Cells. Front Mol Neurosci. 2018 Aug 15;11:282. PMC6104480.
4. Rodriguez CM, Wright SE, Kearse MG, Haenfler JM, Flores BN, Liu Y, Ifrim MF, Glineburg MR, Krans A, Jafar-Nejad P, Sutton MA, Bassell GJ, Parent JM, Rigo F, Barmada SJ, Todd PK*. A native function for CGG repeats and RAN translation in regulated Fragile X protein synthesis. Nature Neuroscience, 2020 Mar;23(3):386-397. PMC7668390.
