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[bookmark: _Hlk207736891][bookmark: _Hlk200140664]I’ve worked as a full-time researcher in the field of evolutionary molecular biology for the past fifteen years. I am driven in my career by the excitement of science itself and have followed my interests across many data-intensive roles from ecological genetics to biotechnology and molecular biology. My work over the past several years has been in developing sequencing-based methods to address novel research questions, including quantifying ribosome positions during translation, detecting low-abundance circular RNA, and transgene insertion site detection. I bring deep knowledge of DNA/RNA library prep and sequencing of all types, complemented by strong skills in statistics, bioinformatics and collaborative problem-solving across wet- and dry-lab domains. Most of my work has used plants as study systems to understand the fundamentals of gene function and regulation in the context of ecology, evolution, and development and I have a particular interest in applying my experience to genetically complex, non-model systems to answer new research questions in other organisms. I have published 12 research papers, and after a satisfying career in academia, I am eager to apply my skills in a collaborative setting where innovation is fundamental. 

WORK EXPERIENCE											
2023-Present: Research Scholar, Jose Alonso & Anna Stepanova lab, NC State University
Developing an NGS methods for studying translation regulation: a user-friendly alternative to Ribo-seq.
2016-2023: Research Technician, Heike Sederoff lab, NC State University
NGS methods development for Transgene (T-DNA) insertion site detection & circRNA discovery in allohexaploid Camelina sativa.
2011-2016: Research Associate, Kathleen Donohue lab, Duke University
Analysis of multi-generational lab and field datasets to parameterize a genetically-informed life history model.

EDUCATION								                     			
2023: Master of Science, Plant Biology, North Carolina State University
Applying New Tools to an Old Problem: Finding Transgene Insertion Sites in a Polyploid Species.
2010: Bachelor of Science, Plant Biology, Brigham Young University 

COMPUTATIONAL &  BIOINFORMATICS SKILLS							
 Statistical analysis in R and SAS (lm, glmm, mixed models, survival analysis, ANOVA, model selection, likelihood ratio tests, hierarchical clustering, principal component analysis)  Data visualization in R, Python, MATLAB  Bulk DNA and RNA-seq analysis  Linux/Unix environments   NGS data analysis tools (minimap2, hisat2, bwa, salmon, kallisto, bedtools, samtools, HTSeq-count, Cufflinks/Cuffquant)  Custom scripting in C++, bash, Python, and Perl, R, Java   HPC environments  LSF job scheduler & cluster resource allocation  Cloud-based computing (AWS) • Containers Docker/Singularity • Genomic analyses in R (GenomicAlignments, GenomicRanges, Rsamtools, PCA, DESeq2, EdgeR, featurecounts, Shiny, Plotly) • Python (biopython, scanpy, pyranges, scikit-learn)  Machine learning (SVM, Neural networks, random forest models)  Peak calling & motif discovery (macs2, HOMER)  Gene ontology and gene-set enrichment analysis  in-silico PCR and DNA digestion  Gene co-expression and correlation-based network analysis (WGCNA, GENIE3) • Git/GitHub • Jupyter Notebooks • Anaconda/Miniconda • Genome Browsers (UCSC, IGV, JBrowse) • ImageJ • CLC Genomics Workbench 

LABORATORY SKILLS								                                        	
  Designing DNA & RNA library preparation strategies  Executing end-to-end sequencing workflows on Illumina, Oxford Nanopore, and IonTorrent PGM sequencing platforms  Polysome fractionation   Affinity chromatography  Optimization of enzymatic activity assays  PCR design and optimization  DNA/RNA/protein gel electrophoresis   Capillary gel electrophoresis  RT-PCR, qPCR for gene expression analysis and optimization of NGS library loading concentration  Bacterial cloning & transformation  Protein expression & purification  Plant breeding & crossing   Segregation analysis  High-throughput phenotyping  Measuring photosynthetic parameters (LICOR 6400 & multispeQ)  Agrobacterium-mediated plant transformation  Environmental data monitoring using HOBO sensors, remote dataloggers  Designing high-throughput systems for environmental data collection  Arduino & Raspberry Pi microcontrollers  FDM 3D printing & printer-hacking for G-code motion platform reuse

DETAILED WORK HISTORY				                                        				                    
2023-Present: Research Scholar, NC State University
Plant Molecular and Synthetic Biology Laboratory, Dr. Anna Stepanova & Dr. Jose Alonso 
I am leading the development of a novel RNA sequencing method designed to quantify rates of translation by the ribosomes at genome-wide and gene-specific scales. Under an aggressive 2-year timeline I worked closely with my PI to develop a library preparation method that interrogates the positions of actively translating ribosomes. I performed extensive experimentation to optimize enzymatic conditions and RNA manipulation strategies that  determine the quality of information obtained from downstream sequencing data. 

This method generates non-standard datasets that cannot be analyzed by conventional methods. I prepared and optimized a customized bioinformatic pipeline over multiple data iterations. I collaborated with computer science colleagues to predict protein synthesis rates by monitoring positional and distributional features of actively translating ribosomes from sequencing data. Such analyses involved as well as their shifts in reading frame. I also contributed to multiple manuscripts and trained colleagues in methods used to address transcription and translation-related biological questions, including polysome fractionation, RNA extraction & quality assessment, RNA selection, ligation & enzymatic manipulation, reverse transcription, and quantitative real-time PCR.

2016-2023: Research Technician,  NC State University
Plant Metabolic Engineering Laboratory, Dr. Heike Sederoff
Developed RNA library preparation workflows to enrich for low-abundance circular RNA species and adapt them for sequencing on both Illumina and Oxford Nanopore platforms. Implemented and benchmarked four bioinformatic pipelines for detecting circular RNA from short- and long-read sequencing data. 

Developed a novel PCR-based library preparation and sequencing method to identify random transgene insertion sites in the genome with Illumina sequencing. Leveraged sequencing data to streamline genotyping of complex transgenic crosses in an allohexaploid species, enabling earlier and more accurate detection of co-segregating transgenes than industry norms. Built a custom bioinformatic pipeline to filter true insertion events from noise caused by non-specific amplification and sequencing artifacts. I later collaborated with faculty in machine learning to train and validate a genome-aware machine learning model that automates the filtering process for sequencing data in this method.

Took primary responsibility for implementing NGS data generation & analysis pipelines for multiple projects in the lab. Trained colleagues in transcriptome analysis and wrote custom scripts enabling nonexperts to easily run jobs on the HPC. Operated an in-house Illumina iSeq instrument for QC’ing libraries. Led weekly bioinformatics workshops to coach graduate students on how to set up virtual environments and perform data analyses in multiple coding languages including R, C++, python, bash. 

Supported extensive biotechnology and transformation work to introduce CRISPR-Cas9 constructs into Camelina for improved carbon metabolism and seed oil production. Performed transgenic line selection using marker-based screening and phenotypic evaluation. Executed an experiment to enhance genome editing outcomes by modulating environmental conditions during seed development. Played a central role in preparing amplicon sequencing libraries and led the analysis of Cas9 editing efficiency across target loci. Other responsibilities included lab management-related tasks such as lab safety compliance, equipment maintenance, and purchasing supplies.

2011-2016: Research Associate, Duke University
Evolutionary Ecology Lab, Dr. Kathleen Donohue
I managed a team of graduate and undergraduate students to execute large-scale, multifactorial experiments in the lab and field for long-term ecological genetics experiments in Kathleen Donohue’s lab. Organized and standardized data collection for real-time analysis in R. Created an innovative setup in petri plates to test seed dormancy response to varying water potentials in a high throughput manner. Developed custom R scripts for data wrangling and visualization, performed statistical analyses, and testing mathematical models. Performed image analysis for quantification of seed phenotypes in response to developmental timing genes and their interaction with maternal temperature. Published 5 papers on maternal environmental effects on developmental transitions in Arabidopsis. Also responsible for lab management, including ordering supplies, coordinating maintenance for lab equipment, and ensuring lab compliance with EHS and IBC regulatory standards.

2009-2011: Research Assistant, Brigham Young University
Plant Ecology Lab, Dr. Loreen Allphin
Extracted DNA and analyzed enzyme polymorphisms via gel electrophoresis, performed cytological analysis of meiotic tissues to assess ploidy, and conducted phylogenetic analyses on sequenced loci to genetically characterize a rare plant variety, Draba asterophora. Worked independently on the lab component of a doctoral student’s field-collected specimens and thesis project. 
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PROFESSIONAL REFERENCES									

Jose Alonso, William Neal Reynolds Distinguished Professor; University Faculty Scholar			Department of Plant & Microbial Biology, NC State University	
Phone: 919-515-5729						
Email: jmalonso@ncsu.edu					

Anna Stepanova, Professor of Plant and Microbial Biology
Department of Plant & Microbial Biology, NC State University
Phone: 919-515-5729						
Email: atstepan@ncsu.edu					

Heike Sederoff, Chair, Systems and Synthetic Biology Cluster; William Neal Reynolds  
Distinguished Professor; University Faculty Scholar 	
Department of Plant & Microbial Biology, NC State University	
Phone: (919) 513-0076
Email: hwsedero@ncsu.edu

Kathleen Donohue, Professor					
Department of Biology, Duke University
Phone: (919) 613-8155						      
Email:	k.donohue@duke.edu



