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Career Statement

Senior scientist (Full Professor) with an interdisciplinary background in critical thinking,
solving problems, and making innovative discoveries, with experience in training scientists.
[ have managed and worked on national and international projects, all of which have been
peer-reviewed and published across diverse fields, including artificial intelligence,
microbiology, engineering, transcriptomics, genomics, and statistics (see Appendix 1). My
goal is to leverage my expertise and sKkills to solve problems in medicine and industry, such
as building intelligent machines to address healthcare challenges (see Refs. 1 to 7).

Education

Postdoctoral fellow in Bioinformatics, University of Maryland Baltimore
Postdoctoral fellow in Molecular Biology, University of California Irvine

Ph.D. in Applied Microbiology, University of Saskatchewan

Teaching Diploma in Science Education, University of British Columbia

M.Sc. and B.Sc. (Honors) degrees in Biology, Memorial University of Newfoundland

Accomplishments

Peer-reviewed articles and preprints: http://peteranoble.com/publications.html
Discoveries: http://peteranoble.com/discoveries.pdf

Software and tutorial programs: http://peteranoble.com/software.html

Popular Press articles: http://peteranoble.com/press.html

Work Experience

Chief Scientist, Sabbatical Leave, 07/2023 to now.

Duties:

* Filed US patents: 63/796,696 and 19/192,086.

* Pending Publication: AI-Driven Solutions to Fragment Urinary Stones During Deep
Space Missions and Beyond. The Conversation, Youtube: https://youtu.be/ej2jaY5_bAl

* Publication: Real-time Monitoring of Urinary Stone Status During Shockwave
Lithotripsy. Urology, http://dx.doi.org/10.2139/ssrn.5226785 Youtube:
https://youtu.be/42aP4Eq8qPw

* Published: https://arxiv.org/abs/2502.07860

* Built Convolutional Neural Networks (CNNs) to detect urinary tract stones in 11,000 C-
arm X-ray images. The optimized software consists of 4 CNN layers, built using Python
in Jupyter Notebooks. The weights and biases were extracted and incorporated into
User-interface app using C++ and OpenCV. Developed traffic light signaling to assist
operators in appropriate delivery that maximizes shockwaves while minimizing




treatment complications. Wrote paper on the automated shockwave delivery system for
treatment of urinary tract stones (above).

* Built CNN software to classify Dog Emotions (images and sounds) in PyTorch. Sound
wave files converted to spectrograms, MFCCs, pitch tracking, and waveforms served as
inputs to the model. The accuracy matched the best on the Web (see
http://peteranoble.com/software).

* Built CNN software for classifying sugarcane leaf disease images. The accuracy matches
those on Kaggle (see http://peteranoble.com/software).

* Built Stone Decision Engine web interface: http://peteranoble.com/webapps.html

¢ Published: https://pubmed.ncbi.nlm.nih.gov/38696418/

* Published: https://www.opastpublishers.com/citation/a-smart-computer-program-to-
assist-healthcare-providers-in-selecting-the-best-treatment-for-patients-with-urinary-
stones-7768.html

* Published: https://pubmed.ncbi.nlm.nih.gov/38624244/

* Published: https://theconversation.com/biobots-arise-from-the-cells-of-dead-
organisms-pushing-the-boundaries-of-life-death-and-medicine-
238176?tbclid=IwY2xjawFP6-
NleHRuA2F1bQIxMAABHazPuYGxWrSi5XoSeSTzIQCPFQV__NTIYu-
4PTI9F_7QUG2zZSH2wZpAlyw_aem_i6L5v1JkwLN7QEFDL1AKkig

* Published: https://onlinelibrary.wiley.com/doi/10.1002 /bies.202400158

*  Wrote NIH SBIR grant proposal: "An Automated Ethanol Vapor Generating System for
Alcohol Use Disorder (AUD) Animal Studies”.

Chief Scientist, NextMed, Tucson, Arizona 09/2021 to 07/2023.

Duties:

* Developed calibrated models for monitoring the fragmentation of urinary stones.

* Developed Al stone decision engine (SDE) that helps physicians make informed
decisions on the optimal procedure for stone fragmentation (laser or shock wave
lithotripsy) based on stone composition, size, location, and patient metrics.

Principal Investigator, Visualization of Gene/Protein Expression System Networks.

Sabbatical leave, Tucson Arizona 03/2020 to 09/2021.

Duties:

* ANOVA of the mouse protein/transcript abundances for 1331 mandible proteins, 37364
brain gene transcripts and 37364 liver transcripts. STRING software (https://version-
11-0b.string-db.org) determined the relationships among the proteins/transcripts.

* Custom C++ program to modify the STRING output (SVG) files so that
transcripts/proteins that increased or decreased in abundance relative to baseline were
colored red or blue, respectively. System networks were visualized by bundling the
modified files as a movie (Krita software) that shows how gene/protein abundances
change through postmortem time (http://peteranoble.com/Current.html).

Lead Scientist, Prokarma/Health Care Analytics, Denver CO, 11/2018 to 03/2020.

Duties:

* Predictive analytics to anticipate future medical expenses, resource management, and
assess patient needs using Bayesian probabilities and R. The database was based on
multiple visits of 91000+ patients and enables prediction of disease progression/risk.

* (alculator for ‘Predictive Re-Admission of Patients at Risk’ using Al and 31,885
electronic patient records. See “How to Use Al to Circumvent Hospital Readmissions and



Improve Patient and Business Outcomes”, Healthcare Business Today, April 25, 2019 and
“Predicting Hospital Readmissions Using Al” on publication web page.

Natural Language Processing (NLP) pipeline to identify smokers from non-smokers in
thousands of unstructured electronic medical records. Programs, tutorials and a
Powerpoint presentations are here: http://peteranoble.com/software.html

System Data Scientist, Prokarma/Union Pacific Railway/Omaha NE, 06/2018-
11/2018.
Duties:

Estimated “final arrival times” of ~20,000 cargo trains passing through more than
12,849+ ping locations using massive computer simulations and machine learning tools.
The models were constructed in C++, Python, and Pytorch (4 GPUs, Nvidia-smi; tutorials
available on my software web site under Azure Cloud computing). The weights and
biases of the models were extracted and incorporated into C++ programs for statistical
analyses and deployment in the field. I conceived of the idea and
built/optimized/validated the models.

Professor Periodontics, University of Washington, Seattle. 06/2009 - 06/2017.
Duties:

Examined microbial signatures (biomarkers of disease and health) in the human oral
microbiome. Calibrated DNA microarrays (Gene Meters) measured microbial
abundances in patients with edentulism, periodontitis, caries and health. Conducted
statistical analyses of the data in SAS/JMP and R.

Published: (i) a potential cure for periodontitis by oral microbiome transplant and (ii) a
method to prevent microbial corrosion of Ti dental implants.

Post-transcriptional regulation in stressed zebrafish and mice. Designed massively
paralleled C++ programs (with Unix scripts) to manipulate transcript data. Converted
transcriptomic sequences to x- and y- coordinates to increase computational efficiency.
Mined the data for patterns using Machine Learning tools [28] and performed statistical
and network analyses in SAS/JMP, R, Python, and Gephi 0.9. Published in BMC
Genomics.

Extreme stress on gene regulation in zebrafish and mice. Discovered 500+ gene
transcripts increased in abundance up to 48 to 96 h postmortem. Annotated gene
transcripts, assembled the databases, performed statistical analyses, made the figures
and tables, wrote the manuscript, obtained consensus among university and
institutional collaborators.

Professor of Microbiology, University of Alabama, Birmingham, AL, 06/2010 -
(current-Adjunct) and Alabama State University, Montgomery, AL., 06/2009 -
05/2016.

Duties:

Supervised 30 undergraduate, 5 graduate students and 1 faculty member in molecular
biology techniques (e.g., nucleic acid extraction, cell culture, PCR, emulsion PCR, qPCR,
electrophoresis, library preparation, DNA sequencing, bioinformatics).

Analyzed DNA microarray and NGS data (coded in C++; SAS, R-project; R-Bioconductor,
SQL); used software to de novo assemble bacterial genomes of Streptococcus sp. and
plasmids. Developed massively paralleled C++ programs (Alabama Supercomputer) to
search for patterns in Craig Venter’s genome projects.

Managed and operated high throughput DNA microarray and sequencing laboratories
(Whole genome sequencing, amplicon sequencing, RNA-seq) for 6+ years.



Taught graduate-level courses in biotechnology, bioinformatics, biostatistics,
biochemistry, and microbial physiology.

Chaired State-wide College Research Symposia in 2013, 2014, and 2015 for
undergraduate/graduates and faculty science presentations.

Chair for administrative committees (e.g., curriculum development, faculty
recruitment/hires).

Awarded research proposals from National Science Foundation (NSF), National Institute
of Health (NIH), and National Institute of Justice (NIJ).

Served as Editorial Board Member for peer-reviewed journals (e.g., Journal for
Microbiological Methods and Microarrays (now High Throughput)) and ad hoc reviewer
for high impact journals (e.g., Nature and Nucleic Acids Research). Served as expert
panelist for NIH, NSF, and USDA national funding committees.

Co-Chaired an international genetics meeting entitled "Physicochemical fundamentals
of DNA hybridizations on surfaces as applied to microarrays and bead-based sequencing
technologies" (http://www.evolbio.mpg.de/ploenworkshop/).

Maintained, organized and chaired meetings with collaborators at the University of
California Irvine, the University of Washington Seattle, Max-Planck-Institute for
Evolutionary Biology and Savannah River National Laboratory.

Developed a new method to determine the postmortem interval (i.e., time since death)
using gene expression data sets and a massively paralleled matrix algebra algorithm.
Tested the models using cross-validation methods and sensitivity analyses.

Biofilms on wastewater treatment aeration diffusers. Sequenced raw DNA and 16S
rRNA gene amplicons collected by University of California Irvine collaborators.
Examined microbiome associated with solid organs of cadavers.

Co-Investigator on project that calibrated DNA microarrays using Langmuir and
Freundlich models for accurate and precise measurements of gene transcripts.

Research Professor, Civil and Environmental Engineering, University of Washington,
Seattle, 06/2001 - 06/2009.
Duties:

Supervised 3 undergraduate, 4 graduate and 3 post-doctoral students. Designed
experiments and analyzed datasets (C++ programs, SAS, MS Excel). Developed software
programs in C++ to analyze nucleic acid sequences (melt temperatures; nearest
neighbor model) to predict experimental outcomes. Built, tested and used machine
intelligence software to analyze biological data. Extracted equations from the software
for integrated software programs (i.e., Deep Learning). Developed pipelines to link
C++/Java analysis software programs to user-friendly web interfaces. Wrote research
proposals to: NSF, EPA, NIH.

Panelist on national funding committees for National Institute of Health (NIH), National
Science Foundation (NSF), and Environmental Protection Agency (EPA)..

Studied physicochemistry of DNA/RNA hybridization and washing. Discovered the
major sources of noise in DNA microarrays output. Published 4 articles in high impact
journal ‘Nucleic Acids Research’. Tested methods to mitigate noise problems (e.g.,
fingerprint approach). Discovered a solution to the ‘noise problem’: calibrated DNA
microarrays (i.e., Gene Meters).

Designed machine-learning software (Neuroet) that uses Levenberg-Marquardt,
Conjugate Gradient and standard Back-Propagation algorithms and different activation
functions (e.g., log sigmoid, hyperbolic tangent, exponential) to model training sets.
Cross-validation approaches were used to validate Neuroet.



Visiting Professor, Max-Planck-Institute for Evolutionary Biology, Ploen, Germany,
Spring 2010 and Spring 2011.

Career Expertise

Molecular biology (hands-on): Polymerase chain reaction (PCR), RT-PCR, emulsion PCR,
quantitative RT-PCR, nucleic acid extraction and quantification/qualification (Nanodrop,
BioAnalyzer), gene cloning, library preparation, electrophoresis, assay development,
biochemistry, genetics/genomics/transcriptomics, Next-Generation DNA Sequencing, SNP
and CNV typing.

Bioinformatics and Al modeling: Machine learning/artificial intelligence modeling (see
Neuroet software here: http://peteranoble.com/software.html), multivariate data analyses,
ROC-AUC analysis, big data analysis (Azure cloud; Jupyter Notebooks), statistics (SAS, SPSS,
R-Program, C++ custom-designed statistical software for faster iterative analyses, SkLearn,
Pandas, Matplotlib, NumPy, R), matrix algebra, relational database construction (4th-
Dimension, SQL). Visualization of transcript/protein system networks using STRING,
custom-designed software to manipulate SVG files and Krita for making movies for
publication and web sites. Built Web interfaces: http://peteranoble.com/webapps.html ).

Computer Programming: C++ standalone software and hundreds of other software
programs (e.g., Neuroet, an artificial intelligence neural network applications for biologists
(see below). Converting and transforming image files (Magick) and arrays. Detecting target
patterns in arrays and images.

Leadership: Principal Investigator/collaborator on international and national science
projects involving 50+ scientists; organized and chaired regional, national and international
science conferences. Served as expert panelist on national funding review boards: NSF, NIH,
EPA, USDA. Served as Associate Editor and Board Member for 4 peer-reviewed journals.

Teaching and Communication Skills: Taught graduate university courses in Microbiology,
Genomics, Biostatistics, Biotechniques, Microbial Physiology, and Instrumentation,
laboratory experience; produced Youtube videos for four science publications (see
http://peteranoble/publications.html).

Supervision/Management: Trained/mentored and evaluated 100’s of university students,
5+ graduates, 2 post-doctoral students, 1 junior faculty member and 1 visiting professor.
Writing: designed, organized and published many peer-reviewed papers.




Appendix 1. Peer-Reviewed Publications and Preprints (*primary author).

2025
1. Noble, PA*. (2025) Al-Driven Solutions to Fragment Urinary Stones During Deep
Space Missions and Beyond. TBD. Youtube: https://youtu.be/ej2jaY5_bAl

2. Noble, PA*. (2025) Real-time Monitoring of Urinary Stone Status During Shockwave
Lithotripsy. Urology (in review); http://dx.doi.org/10.2139/ssrn.5226785 ; Youtube
https://youtu.be/42aP4Eq8qPw

3. Pozhitkov A., Noble P.A. (2025) Design of an Automated Ethanol Vapor Generating
System for Alcohol Use Disorder (AUD) Animal Studies. Arxiv 2502.07860
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2024
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interval using linear regression analyses of gene meter expression data. Forensic Science
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(see DOI: 10.3410/F.727965647.793538051) Youtube video:
https://youtu.be/NV1TYz_SbkU.
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survey of biofilms on wastewater aeration diffusers suggests bacterial community
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2015

20. Pozhitkov A, Leroux B, Randolph TW, Beikler T, Flemmig TF, Noble PA*. (2015)
Towards microbiome transplant as a therapy for periodontitis: an exploratory study of
periodontitis microbial signature contrasted by oral health, caries and edentulism. BMC
Oral Health 15:125. Cited by: 44. PMID: 26468081

21. Pozhitkov A, Daubert D, BrochwiczDonimirski A, Goodgion D, Leroux B, Flemmig T,
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dental implants suggests a path towards elimination of the implant’s corrosion. PlosOne 13:
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2014

22. Pozhitkov A, Noble PA, Bryk ], Tautz D. (2014) A revised design for microarray
experiments to account for experimental noise and the uncertainty of probe response.
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24. Harrison A, Binder H, Buhot A, Burden C, Carlon E, Gibas C, Gamble L, Halperin A,
Hooyberghs |, Kreil D, Levicky R, Noble PA, Ott A, Pettitt M, Tautz D, Pozhitkov AE. (2013)
Physico-chemical foundations underpinning microarray and next generation sequencing
experiments. Nucleic Acids Research 41:2779-96. Cited by: 48.



2012

25. Kang H-Y, Rule RA, Noble PA*. (2012) Artificial neural network modeling of
phytoplankton blooms using long-term ecological research data sets and its application to
sampling sites within the same estuary. Treatise on Coastal and Estuarine Science 9.09:161-
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