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and Barrow Neurological Institute at Phoenix Children’s Hospital

ABC1, 425 N. 5th Street

Phoenix, AZ, 85004
gaugers@email.arizona.edu

Education

2009-2015
University of Arizona

Major:  Neuroscience


Minor:  Cellular and Molecular Medicine


Degree: PhD (GPA:  3.9)
Thesis:  Functions of Drosophila Pak (p21-activated kinase) in


 morphogenesis: a mechanistic model based on cellular,


 molecular, and genetic studies
Thesis Advisor:  Dr. Linda Restifo
2000-2005

University of Arizona



Major:  Biochemistry




Minor:  Chemistry




Degree:  Bachelor of Science

Thesis:  Activation of the MAPK pathway following olfactory 
conditioning in Manduca sexta

Thesis Advisor:  Dr. John Hildebrand

Employment History
2016-present

Phoenix Children’s Hospital/University of Arizona College of Medicine



Department of Child Health and Neurogenetics




Postdoctoral Fellow



Advisor: Dr. Michael Kruer

2016


University of Arizona




Department of Psychology




Research Specialist, Senior

2009-2015

University of Arizona




Graduate Interdisciplinary Program in Neuroscience




Graduate Research Assistant and/or Graduate Teaching Assistant

2011-2012

Carondelet Health Network




Neuroscience Outreach Fellow

2006-2009

University of Arizona 
Department of Radiology



Laboratory Technician
2005


University of Arizona




Department of Ecology and Evolutionary Biology




Laboratory Technician

2004-2005

University of Arizona

Department of Ecology and Evolutionary Biology




Undergraduate Research Assistant
Publications

https://www.ncbi.nlm.nih.gov/myncbi/collections/mybibliography/
Srivastava S, Lewis SA, Cohen JS, Zhang B, Aravamuthan BR, Chopra M, Sahin M, Kruer MC, Poduri A. Molecular Diagnostic Yield of Exome Sequencing and Chromosomal Microarray in Cerebral Palsy: A Systematic Review and Meta-analysis. JAMA Neurol. 2022 Dec 1;79(12):1287-1295. 

Srivastava S, Lewis SA, Kruer MC, Poduri A. Underrepresentation of the term cerebral palsy in clinical genetics databases. Am J Med Genet A. 2022 Dec;188(12):3555-3557. 

Lewis SA, Bakhtiari S, Heim J, Liu J, Huang A, Musmacker A, Jin SC, Bilguvar K, Padilla-Lopez SR, Kruer MC. (2021) Mutation in ZDHHC15 leads to hypotonic cerebral palsy, autism, epilepsy, and intellectual disability. Neurol Genet. 7(4):e602.
Lewis SA, Shetty S, Wilson B, Huang A, Smithers-Sheedy H, Fahey MC, Kruer MC. (2021) Insights from genetic studies of cerebral palsy. Front. Neurol. 11: 1879.  
Joint first author *Jin SC, *Lewis SA, *Bakhtiari S, *Zeng X,  Sierant MC, Shetty S, Nordlie SM, Elie A, Corbett MA, Norton BY, van Eyk CL, Haider S, Guida B, Magee H, Liu J, Pastore S, Vincent JB, Brunstrom-Hernandez J, Papavasileiou A, Fahey MC, Berry JG, Harper K, Zhou C, Zhang J, Li B, Heim J, Webber DL, Frank MSB, Xia L, Xu Y, Zhu D, Zhang B, Sheth AH, Knight JR, Castaldi C, Tikhonova IR, López-Giráldez F, Keren B, Whalen S, Buratti J, Cho M, Retterer K, Millan F, Wang Y, Waugh JL, Rodan L, Cohen JS, Fatemi A, Lin AE, Phillips JP, Feyma T, MacLennan SC, Vaughan S, Crompton KE, Reid SM, Reddihough DS, Shang Q, Gao C, Novak I, Badawi N, Wilson YA, McIntyre SJ, Mane SM, Wang X, Amor DJ, Zarnescu DC, Lu Q, Xing Q, Zhu C, Bilguvar K, Padilla-Lopez S, Lifton RP, Gecz J, MacLennan AH, Kruer MC. (2020) Mutations disrupting neuritogenesis genes confer risk for cerebral palsy. Nat Genet, 52(10):1046-56. 
Heim J, Vemuri A, Lewis S, Guida B, Troester M, Keros S, Meredith A, Kruer MC (2020) Cataplexy in Patients Harboring the KCNMA1 p.N999S Mutation. Mov Disord 7(7): 861-862. 
Carvill GL, Helbig KL, Myers CT, Scala M, Huether R, Lewis S, Kruer TN, Guida BS, Bakhtiari S, Sebe J, Tang S, Stickney H, Oktay SU, Bhandiwad AA, Ramsey K, Narayanan V, Feyma T, Rohena LO, Accogli A, Severino M, Hollingsworth G, Gill D, Depienne C, Nava C, Sadleir LG, Caruso PA, Lin AE, Jansen FE, Koeleman B, Brilstra E, Willemsen MH, Kleefstra T, Sa J, Mathieu ML, Perrin L, Lesca G, Striano P, Casari G, Scheffer IE, Raible D, Sattlegger E, Capra V, Padilla-Lopez S, Mefford HC, Kruer MC. Damaging de novo missense variants in EEF1A2 lead to a developmental and degenerative epileptic-dyskinetic encephalopathy. Hum Mutat. Jul;41(7):1263-1279. 
MacLennan AH, Lewis SA, Moreno-De-Luca A, Fahey M, et al. (2019) Finding a genetic cause should not change the clinical diagnosis of cerebral palsy. Journal of Child Neurology, J Child Neurol. 34(8):472-476.

Lewis SA, Negelspach DC, Kaladchibachi S, Cowen SL, Fernandez F (2017) Spontaneous alternation: a potential gateway to spatial working memory in Drosophila. Neurobiology of Learning and Memory. 142: 230-235.

Smrt RD, Lewis SA, Kraft R, LL Restifo. (2015) Primary neuronal culture of Drosophila larval neurons, with morphological analysis using NeuronMetricsTM. Drosophila Information Services.

Publications in preparation and under review
Lewis SA, Shetty S, Gamble S, Heim J, Zhao N, Stitt G, Pankratz M, Mangum T, Marku I, Rosenberg RB, Wilfong AA, Fahey MC, Kim S, Myers SJ, Appavu A, Kruer MC. Intrathecal magnesium delivery for Mg++-insensitive NMDA receptor activity due to GRIN1 mutation. In revision Orphanet Journal of Rare Diseases. 

Lewis SA, Bakhtiari S, Bayat A, Le Guyader G, Bilan F, Alkhunaiz E, Vernon H, Padilla-Lopez SR, Kruer MC. AGAP1 mutations may contribute to neurological disease through defects in endo-lysosomal trafficking, morphology, and responses to stress. In revision Disease Models and Mechanisms. 
Almousa H, Lewis SA, Bakhtiari S, Hinz Nordlie S, Pagnozzi A, Magee H, Efthymiou S, Heim JA, Cornejo P, Zaki MS, Anwar N, Maqbool S, Rahman F, Neilson DE, Vemuri A, Jin SC, Yang XR, Heidari A, van Gassen K, Trimouille A, Thauvin-Robinet C,  Liu J, Bruel AL, Tomoum H, Hashem MO, Toosi MB, Karimiani EG, Yeşil G, Lingappa L, Baruah D, Ebrahimzadeh F, Van-Gils J, Faivre L, Zamani M, Galehdari H,  Sadeghian S, Shariati G, Mohammad R, van der Smagt J, Qari A, Vincent JB, Innes AM, Dursun A, Özgül RK, Akar HT, Bilguvar K, Mignot C, Keren B, Raveli C, Burglen L, Afenjar A, Donker Kaat L, van Slegtenhorst M, Alkuraya F, Houlden H, Padilla-Lopez S, Maroofian R, Sacher M, Kruer MC TRAPPC6B biallelic variants cause a neurodevelopmental disorder with TRAPP II and trafficking disruptions. Submitted to Brain.
Lewis SA, Chopra M, Cohen JS, Bain J, Aravamuthan B, Carmel JB, Fahey MC, Segel R, Wintle RF, Zech M, May H, Haque N, Fehlings D, Srivastava S, Kruer MC. Clinical actionability of genetic findings in cerebral palsy. In preparation for Neurology.
Norton BY*, Shetty S*, Liu J*, Lewis SA, Magee H, Dinh R, Bhakhtiari S, Nordlie SH, Kruer TN, Heim J, Arango J, Johnson D, Seabrooke L, Shub M, Rosenberg R, Shusterman M, Cerebral Palsy Research Network Genomics Working Group, Fahey MC, Cooper B, Rothwell E, Gross P, Kean J, Kruer M. Development and validation of a stakeholder-driven, self-contained electronic informed consent platform for trio-based genomic research studies. In preparation for Genetics Medicine. 
Guida BS, Lewis SA, Heier C, Bakhtiari S, Lennart, Kruer TN, Shetty S, Schafer R, Zimmerman R, Padilla-Lopez S, Santos-Ocana C, Kruer MC. Compound heterozygous mutations in PNPLA7 lead to intellectual disability and cerebral palsy. In preparation for Human Molecular Genetics. 
Lewis SA, O’Neill LA, and LL Restifo.  Selective regulation of appendage and mushroom body morphogenesis by Drosophila Pak (p21-activated kinase). In preparation for Developmental Dynamics.
Lewis SA and LL Restifo. Pak regulates neurite arbor stability through regulation of non-muscle myosin. In preparation.
Meeting Abstracts

Lewis SA, Forstrom J, Tavani J, Padilla-Lopez S, Kruer MC (2023) Disrupting eIF2α signaling evokes dystonia-like movements. Dystonia Medical Research Foundation Symposium. 

Lewis SA, Chopra M, Aravamuthan B, Haque N, May H, Bain J, Cohen JS, Zech M, Fehlings D, Wintle RF, Segel R, Carmel JB, Srivastava S, Fahey MC, Kruer MC (2022) Clinical actionability of genetic findings in cerebral palsy. American Academy of Cerebral Palsy and Developmental Medicine.

Kruer MC, Millan F, Lewis SA, Shetty S, Pesacreta DR, Elloumi HZ, Oetjens MT, Bakhtiari S, Teigen C, Wain KE, Heim J, Scuffins J, Myers SM, Jin SC, Torene RI, Norton BN, Gainullin VG, Wang X, Arvai K, Xing Q, Wang Y, Xu Y, Zhu C, Corbett M, van Eyk CL, MacLennan AH, Gecz J, Fahey MC, Kirchner HL, Ledbetter DH, Martin CL, Retterer K, Moreno De Luca A (2020) Molecular etiologic yield of whole exome sequencing in cerebral palsy. International Child Neurology Association/Child Neurology Society. 
Lewis SA (2020) What fruit flies can tell us about dystonia. The Second Annual VIRTUAL Arizona Postdoctoral Research Conference

Lewis SA, Padilla-Lopez S, Kruer MC (2019) Stress response pathways: implications for neurodevelopment and motor function in CP. AACPDM/ICPGC joint meeting.
Heim J, Lewis SA, Vemuri A, Meredith A, Keros S, Kruer MC (2019). Acetazolamide-responsive drop attack phenotype in patients who share a specific KCNMA1 mutation. Pediatric Movement Disorders conference. 

Lewis SA, Padillo-Lopez S, Kruer MC. (2018) Dysregulated responses to stress in Drosophila models of cerebral palsy. International Cerebral Palsy Genomics Consortium conference. 

Jackson HN, Lewis SA, Brady C, Toro C, UDN, Malicdan MCV, Wangler MF, Kruer MC, Bellen HJ, Chao HT (2018) The role of Teneurins in neurodevelopmental disorders. American Society for Clinical Investigation conference.

Lewis SA, Vaughan SW, Kotzin M, Nowlen F, Padillo-Lopez S, Zarnescu DC, Kruer MC. (2017) Genes implicated in cryptogenic cerebral palsy cause locomotor defects in Drosophila and may play roles in neuron morphology and stress. Cold Spring Harbor Drosophila Neurobiology conference.

Lewis SA, Restifo LL. (2015) Pak (p21-activated kinase) mutations cause defects in brain structure and neurite-arbor morphogenesis through regulation of non-muscle myosin. Genetics Society of America Drosophila melanogaster conference. 
Lewis SA, O’Neill LA, Restifo LL.  (2013) Drosophila Pak (p21-activated kinase) regulates brain structure and neurite arbor morphogenesis.  Society for Neuroscience conference.

Lewis SA, O’Neill LA, Restifo LL.  (2013) Pak (p21-activated kinase) mutations cause defects in brain structure and neurite arbor-morphogenesis, including loss-of-function and dominant negative effects.  Cold Spring Harbor Drosophila neurobiology conference.
Lewis SA, Restifo LL, and Goldfarb RP.  (2012) Brain Academy:  A unique educational outreach partnership to engage high school juniors in neuroscience and medicine outside of the classroom.  Society for Neuroscience 2012 and Arizona Physiological Society conference.
O’Neill L, Lewis SA, Restifo LL. (2012) Phenotypic analysis of the intellectual disability gene, PAK3 (p21-activated kinase 3) in the Drosophila genetic system. University of Arizona Undergraduate Biology Research Program conference.

Blogs and Video projects
Weekly Science Spotlight for the Cerebral Palsy Alliance Research Foundation:
https://cparf.org/sstposts/StoryId1675878268331
CPRN My CP Webinar on Genetics of Cerebral Palsy:
https://www.youtube.com/watch?v=PGsjfM51_48
Introduction to gene discovery for laboratory webpage:
https://www.kruerlab.org/post/behind-the-scenes-of-gene-discovery
Impact of pandemic work-from-home conditions on scientists:

https://www.kruerlab.org/post/scientist-working-from-home-turns-house-into-a-laboratory
Video presentation of Jin et. al 2020 Nature Genetics paper:

https://jrnlclub.org/research-films/neuritogenesis-cerebral-palsy
Blog series promoting diversity, equity, and inclusion for martial arts instruction:
https://valkyriebootcamp.blogspot.com/
Lecture series applying neuroscience principles to teaching martial arts:
https://www.youtube.com/playlist?list=PLC3Lv55IrIsikIoCLNbnPhHBOuYWBbMhE
Skills

Research leadership and laboratory management: building collaborations, organizing working groups for collaborative projects, mentoring of graduate and undergraduate students; lab management for the Restifo lab; establishing new cell culture, Drosophila, and other laboratory facilities for Restifo, Fernandez, and Kruer labs. 
Communication:  writing primary research and review articles, oral presentations, blog writing and short video production, grant and manuscript peer review and feedback.   
Technical skills: locomotor behavior studies; immunostaining; confocal, compound, and stereomicroscope imaging; western blotting; PCR; Drosophila genetics; statistics; insect husbandry; small animal surgeries; insect and mammalian primary cell culture.
Computer skills: Microsoft Office suite; image processing and graphic design using Adobe Creative suite; Image J/Fiji; R programming language; bioinformatics tools including STRING and GOrilla gene ontology.
Funding
2022-present 
Cerebral Palsy Alliance Research Foundation

2019

Phoenix Children’s Hospital Learner Research Funding

Awards and Honors

2022

Invited Speaker Pediatric Neurology Grand Rounds, University of New Mexico

2021
University of Arizona Postdoctoral Spotlight http://uapostdocs.weebly.com/spotlight
2019

Outstanding Postdoctoral Fellow Nominee, University of Arizona

2019

Invited speaker and panelist for AACPDM/ICPGC meeting
2018

Exceptional early career speaker award at the ICPGC conference

2015

Graduate Interdisciplinary Program H.E. Carter Travel Award

2014 

College of Science Teaching Award

2013-2014
Student representative on the University of Arizona Neuroscience Graduate Program Executive Committee
2014

College of Science Galileo Scholar

2013

Department of Neuroscience Edmund A. Arbas Award of Excellence

2013
Arizona Center for the Biology in Complex Diseases (ABCD) Fellowship

2011

Carondelet Hospital Neuroscience Outreach Fellowship
Teaching Experience
2014-15
NROS 307: Cellular Neurobiology, University of Arizona

2014

NROS 310: Molecular and Cellular Neuroscience, University of Arizona

2012

NROS 170C:  Frontiers in Brain Science, University of Arizona

2011

MCB 407:  Neurobiology, University of Arizona

2010

INDV 101:  Structure of Mind, Brain and Behavior, University of Arizona

Science Outreach
2019-20 
Graduate Women in Science booth at Connect to STEM at University of Arizona College of Medicine, Phoenix.

2019
Panelist, Careers in STEM, ACE Program STEM conference at Phoenix Community College 

2010-2014
Activity development and volunteer at “BrainWorks” booth at the Festival of Books with Tucson chapter of the Society for Neuroscience

2010-2017
K-12 classroom visits with insects or neuroscience demonstrations

2011-2014
Activity development and volunteer at Neurobiology Booth at Arizona Insect Festival  

2011-2013
Organized and designed all the hands-on activities for “Brain Academy”, an immersive medical neuroscience outreach for Carondelet Neurological Institute fellowship

2012
Stroke Awareness Booth at Tucson Festival of Books with Carondelet Neurological Institute
2012

Arizona Science and Technology Festival

2010
Creating materials and giving instructions for hands-on classroom activities to K-12 educators at BIO5 Arizona Science Teachers Symposium 
Mentoring

Undergraduate volunteers or credit-seeking students: Jacob Forstrom (2021-2023), Jennifer Tavani (2021-2023), Andrew Musmacker (2020-2021), Bryce Wilson (2019-2020), Aris Huang (2020), Frances Nowlen (2017-19, 2021), Tristin Shackelford (2017-18), Megan Kotzin (2017), Josh Paree (2014-15)
Postbac volunteers: Jacob Forstrom (2021), Robert Schaffer (2018-2021) 
Undergraduate research: Nahla Haque (2018-19, BASIS school credit) Lauren O’Neill (2011-14, MARC program), Allegra Cohen (2012, BASIS school credit), Monica Chong (2010, KEYS program)

Grant/Journal Peer review

https://publons.com/researcher/1480194/sara-lewis/metrics/
2021
Journal of Medical Genetics review

2021
Molecular Genetics and Metabolism review

2020 
JAMA Pediatrics manuscript review

2017-2020
Co-reviewer, Spastic Paraplegia Foundation Research Scientific Advisory Board

2018-2021
Neurology: Genetics Manuscript reviews

2019
Human Mutation manuscript reviews
2019
Progress in Neurobiology manuscript review
2019
European Science Foundation, AXA Banque Patrimoniale, Rare Diseases in Children and Young Adolescents Research Grant Review

2018 

Annals of Neurology Manuscript review
2017

Annals of Clinical and Translational Neurology Manuscript review
2017

Department of Defense—PRMRP discovery Dystonia Research Grant review
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