Sonal Khanna
Email: sonal246khanna@gmail.com | Contact: (857)-390-4664 LinkedIn: https://www.linkedin.com/in/sonal-khanna- 77ba1111a/ GitHub: https://github.com/Sonaldk2311
Skills:
· Programming Languages: Python, R, Linux, JavaScript, HTML, CSS, SQL
· Computational Analyses: mRNA-Seq, RNA-Seq, scRNA-Seq, microarray data analysis, Chip-seq, NGS.
· Bioinformatics Tools/packages: bowtie2, tophat2, samtools, snakemake, Seurat, BioC, R- shiny, limma, pandas, numpy, seaborne, ggPlot2
· Statistical analysis: Dimensionality reduction algorithms such as PCA, Linear regression, logistic regression, random forest, K-means clustering, routine statistical tests, etc.
· Cloud computing and software packages: AWS, Docker, Git
· Wet lab skills: Tissue culture, molecular biology, cell biology.
Project Experience:
Boston University, Boston 2025 – Present
Topic: Cross-modal gene→MRI pipeline (Pearson + PLS) for BBB/AD hypotheses in DK atlas
Principal Investigator: Dr. Bang-Bon Koo
• Developed a two-stage pipeline: Part I FDR-controlled Pearson; Part II PLS with CV and VIP scoring.
• Robust selection logic (use FDR-sig genes; if <10, augment with top-p genes) for stable PLS across 76 regions.
• Produced region-wise VIP ranks, positive/negative gene sets, and Excel/figure outputs (heatmaps, word clouds).
• Clean, config-driven code (Python/pandas/scikit-learn + R/ggplot2) optimized for BU SCC; fully reproducible.
Boston University, Boston 2024 – Present
Topic: Patch-seq electrophysiology × snucRNA-seq integration across V1, LPFC, ACC
Principal Investigator: Dr. Jennifer Luebke
• Integrated 82 Patch-seq cells with ~10k snucRNA-seq cells via RPCA/Harmony (Seurat v5); unified cluster map.
• Linked e-phys metrics (Rheobase, AP amplitude/width, AHPs; EPSC features) to transcriptomic states.
• Built a semi-supervised embedding (transcriptomic PCs + e-phys features) and regression/correlation screens.
• Delivered publication-ready visuals: cluster distributions, feature–state associations, and region/layer summaries.
Boston University, Boston 2024 – Present
Topic: Integrative Multiome (10x scATAC + scRNA-seq) of trisomic vs euploid cortical organoids
Principal Investigator: Dr. Ella Zeldich
• Processed 12 10x Multiome samples; QC with TSS enrichment, nucleosome signal, FRiP; doublet removal; hg38 annotation.
• Joint analysis in Seurat v5 + Signac: TF-IDF/LSI, UMAP, cell-type annotation; integrated with organoid scRNA-seq.
• GeneActivity & peak-to-gene linkage, chromVAR motif enrichment, DORC/regulatory program discovery.
• Differential accessibility/DEG analyses by genotype & cell type; exported peak/gene tables and annotated .rds objects.
• Built a reproducible SCC pipeline (R scripts + bash), with figures and Excel workbooks for collaborators.
Boston University, Boston	March 2024 - Present
Topic: Analyzing cell – cell interaction / communication in Apoe3 vs Apoe4 mice, studying BBB leakage and Alzheimer’s model in mouse and Human scRNA Seq data.
Principal Investigator: Dr. Bang Bon Koo
· Single Nuclear RNA sequencing data analysis (sn-RNAseq).
· Data preprocessing and quality control
· Data processing : Cell annotation, dimensionality reduction, UMAP generation, differential gene expression analysis.
· Biological inference, visualizing data, collaborating with bioinformaticians for complete data usage.
· Cell -Cell communication analysis.
Boston University, Boston	May 2023 - Present
Topic: Analyzing the Therapeutic Effects of Mesenchymal Stem Cell-Derived Extracellular Vesicles in Cortical Brain Injury Models of Rhesus Monkeys.
Principal Investigator: Dr. Tara Moore
Co-PIs: Dr. Maria Medalla, Dr. Ella Zeldich
· Single Nuclear RNA sequencing data analysis (sn-RNAseq).
· Data preprocessing and quality control
· Data processing : Cell annotation, dimensionality reduction, UMAP generation, differential gene expression analysis.
· Biological inference, visualizing data, collaborating with bioinformaticians for complete data usage.
· Ion channel study understanding changes in neural ion channel activity upon treatment with EVs
[bookmark: Boston_University,_Boston_______________]Boston University, Boston	Feb 2023 -May 2023
[bookmark: Topics:_Class_Projects][bookmark: Mentors:_Dr._Joey_Orofino,_Dr._Adam_Laba]Topics: Class Projects
Mentors: Dr. Joey Orofino, Dr. Adam Labadorf
· [bookmark: •_Working_with_remote_servers_and_comput]Working with remote servers and computing clusters for data acquisition and transfer
· [bookmark: •_Using_SRA_toolkit_to_download_appropri][bookmark: •_Microarray_data-based_tumor_classifica]Using SRA toolkit to download appropriate data files using GEO accession numbers
· [bookmark: •_Transcriptional_profiling_of_mammalian]Microarray data-based tumor classification
· Transcriptional profiling of mammalian cardiac regeneration with mRNA -Seq data
· [bookmark: •_Chip-Seq_data_analysis_of_human_RUNX1_]Chip-Seq data analysis of human RUNX1 gene
· Single cell RNA-Seq analysis of pancreatic cancer cells.
· [bookmark: •_QC_of_scRNA-Seq_data_using_Seurat.]QC of scRNA-Seq data using Seurat.
· [bookmark: •_FASTQC,_sorting,_indexing_of_data_usin]FASTQC, sorting, indexing of data using samtools. Sequence alignment using splice unaware aligners such as Bowtie2 or aware aligners such as Tophat2.
· [bookmark: •_Using_quasi_mappers_such_as_Salmon_to_]Using quasi mappers such as Salmon to generate counts matrix.
· [bookmark: •_Generating_UMAPs_for_scRNA_seq_data,_v]Generating UMAPs for scRNA seq data, volcano plots for DE of genes, PCA plots, K-means clustering plots.
· [bookmark: •_Generating_workflows_using_snakemake.]Generating workflows using snakemake.
· [bookmark: •_Use_of_basic_tools_such_as_trimmomatic]Use of basic tools such as trimmomatic, Cutadapt, FeatureCounts, DEseq2, limma, EnrichR, etc.

[bookmark: Topic:_Structure_and_Network-based_Compo][bookmark: Principal_Investigator:_Dr._Gyungah_Jun,]Boston University, Dr. Jun Gyungah lab, Boston	Feb 2023 – May 2023 Topic: Structure and Network-based Compound Screening for Prioritized Gene Targets in Alzheimer’s Disease Principal Investigator: Dr. Gyungah Jun, Boston University
· [bookmark: •_Generating_SQL_tables_and_uploading_th]Generating SQL tables and uploading them onto databases.
· [bookmark: •_Generating_queries_and_optimizing_sear]Generating queries and optimizing search indexes for scanning the database using an html website.
· [bookmark: •_Creating_a_html,_css,_JavaScript,_and_]Creating a html, css, JavaScript, and ajax based website that interacts with the database and retrieves information based on the users entries.
· [bookmark: •_Using_css_to_style_the_various_aspects]Using css to style the various aspects of the website for data visualization as well as javascript for hyperlinking table components to other databases such as Pubchem.
· [bookmark: •_Javascripting_to_allow_user_to_downloa]Javascripting to allow user to download data in csv files, email data to user, sort data, etc.


[bookmark: •_Single_cell_RNA-Seq_analysis_of_pancre][bookmark: Boston_University,_Dr._Jun_Gyungah_lab,_][bookmark: Bioinformatician,_ACTREC,_Mumbai,_Mahara][bookmark: Topic:_Epigenetic_regulation_of_drug-tol]Volunteer Bioinformatician, ACTREC, Mumbai, Maharashtra, India	March 2023 – May 2023 Topic: Epigenetic regulation of drug-tolerant persister cellular state in different TNBC subtypes
Principal Investigator: Dr. Nandini Verma, ACTREC
· [bookmark: •_Establishing_pipeline_to_analyze_mass-]Establishing pipeline to analyze mass-spec data for TNBC cell lines for differential protein expression profiles
· [bookmark: •_Pre-processing,_normalizing_data_and_f]Pre-processing, normalizing data and filtering data to obtain significant differences in protein expression across samples
· [bookmark: •_Contributing_to_PhD_projects_by_data-m][bookmark: •_Generating_data_for_the_SERB_grant]Contributing to PhD projects by data-mining for project focusing on persister cell chemoresistance in TNBC.
· Generating data for the SERB grant
· [bookmark: •_Visualizing_data_as_volcano_plots,_clu]Visualizing data as volcano plots, clustered heatmaps, etc.
· [bookmark: •_Statistical_analysis,_PCA,_K-means_clu][bookmark: •_Found_the_differentially_expressed_pro]Statistical analysis, PCA, K-means cluster, dimensionality reduction algorithms.
· Found the differentially expressed proteins in wildtype v/s persister cells and the 2 specific proteins that differentiate these cell types significantly.

[bookmark: Scientific_assistant,_ACTREC,_Mumbai,_Ma][bookmark: Topics:_Epigenetic_regulation_of_drug-to]Scientific assistant, ACTREC, Mumbai, Maharashtra, India	Aug 2021 – Nov 2021 Topics: Epigenetic regulation of drug-tolerant persister cellular state in different TNBC subtypes, & Biological role of molecular ferroptosis regulators in drug-tolerant persister cells in different TNBC subtypes.
[bookmark: Principal_Investigator:_Dr._Nandini_Verm]Principal Investigator: Dr. Nandini Verma, ACTREC
· [bookmark: •_Mentored_4_master’s_students_for_their]Mentored 4 master’s students for their research thesis and 2 PhD students for their PhD projects
· [bookmark: •_Maintaining_the_tissue_culture_lab,_es]Maintaining the tissue culture lab, establishing 3D tissue culture techniques in the lab using TNBC cell lines such as MDA-MB-468, MDA-MB-231, HCC70 and HS578
· [bookmark: •_Generating_data_for_the_SERB_grants,_a]Generating data for the SERB grants, and Wellcome grant as well as institute ACTREC grants
· [bookmark: •_Standardizing_workflows_in_the_lab_to_]Standardizing workflows in the lab to generate, and process data for bioinformatic data generation.
Project trainee, ACTREC, Mumbai, Maharashtra	Feb 2020 – April 2020
[bookmark: Topic:_Tumor_progression_and_therapy_res]Topic: Tumor progression and therapy resistance in colon cancer (the role of iron homeostasis)
Principal Investigator: Dr. Sorab Dalal, ACTREC
· Tissue culture, cloning experiments, and clonogenic assays using colon cancer cell lines such as HCT117.

· Identified proteins in the ferroptosis pathway that are specifically differentially expressed in colon cancer.

[bookmark: Graduate_Thesis_Research_Project,_Bangal][bookmark: Topic:_Molecular_Mechanisms_of_Infantile]Graduate Thesis Research Project, Bangalore, Karnataka	Nov 2018 – June 2019 Topic: Molecular Mechanisms of Infantile Systemic Hyalinosis (ISH).
[bookmark: Principal_investigator:_Dr._Gurudatta_Ba]Principal investigator: Dr. Gurudatta Baraka Vishwanathan, CHG
· [bookmark: •_Culturing_and_maintaining_primary_kera]Culturing and maintaining primary keratinocyte and fibroblast tissue cultures from patient derived biopsies
· [bookmark: •_Site_directed_mutagenesis_on_e-GFP_tag]Site directed mutagenesis on e-GFP tagged collagen plasmids that I used to observe and analyze collagen deposition in ISH patients
· [bookmark: •_Using_Image_J_and_basic_normalization_]Using Image J and basic normalization techniques to analyze IF imaging data.
· [bookmark: •_Demonstrated_that_the_collagen_deposit]Demonstrated that the collagen deposition patterns of ISH patients starkly differ from normal phenotypes and also traced the various mutations of the gene ANTXR2 gene (responsible for collagen recycling) to their clinical phenotypes.
Publications/ Preprints:
  Chaudhary N., Mandal D., Choudhary B.S., Patra S., Jain D., Poonia P., Shaikh S., Tekalkar S., Malvankar S., Shivashankar A., Jog E., Pilankar L., Thorat R., Kailje V.V., _Khanna Sonal._, Manna S., Khan B.K., Jadhav A., Sharma K., Ramu S., Sahoo S., Jolly M.K., Dalal S.N., Sinha S., Nair N.U., Ruppin E., Lamballe F., Maina F., Verma N.
Low-GPX4 drives a sustained drug-tolerant persister state in TNBC by a targetable adaptive FSP1 upregulation. Redox Biology (2025). Online first. PII: S2213-2317(25)003775. (Add DOI when assigned.) 
  Chaudhary N., Choudhary B.S., Shivashankar A., Jog E., Manna S., _Khanna Sonal._, et al.
EGFR-to-Src family tyrosine kinase switching in proliferating-DTP TNBC cells creates a hyperphosphorylation-dependent vulnerability to EGFR TKI. Cancer Cell International 25, 55 (2025). https://doi.org/10.1186/s12935-025-03691-4. 
  Tsolias A., Mojica C.A., Yamani R., _Khanna Sonal.D._, et al.
Transcriptional and functional profiles of muscarinic receptor-expressing neurons in primate lateral prefrontal and anterior cingulate cortices. bioRxiv (2025). https://doi.org/10.1101/2025.05.23.655820. (Submitted to Communications Biology*)

Education:

[bookmark: Boston_University,_Boston,_USA__________][bookmark: Master’s_in_Bioinformatics]Boston University, Boston, USA	September 2022 – January 2024 Master’s in Bioinformatics
[bookmark: University_of_Mysore,_Bangalore,_India__]University of Mysore, Bangalore, India	August 2017 – May 2019
Master’s in Human Disease Genetics
[bookmark: Savitribai_Phule_Pune_University,_Pune_I]Savitribai Phule Pune University, Pune India	June 2014 – April 2017
Bachelor of Science in Biotechnology
