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Education 

2019 – 2026       Ph.D. Candidate in Microbiology, Iowa State University, Ames, IA         GPA: 4.0/4.0 
Department of Plant Pathology, Entomology, and Microbiology 
USDA NIFA Predoctoral Fellow: 2023-2026  
Major Professor: Dr. Larry Halverson 
Dissertation title: Investigation of the genetic and molecular mechanisms of maize 
rhizosphere colonization by Pseudomonas alloputida using CRISPR interference 

2015 – 2019  B.S. in Genetics, College of Liberal Arts and Sciences, ISU        GPA: 3.99/4.0 
B.S. in Microbiology, College of Agriculture and Life Sciences, ISU    
Graduate of the University Honors Program 
Dean’s list all semesters, graduated Summa Cum Laude                                

 
Research Experience 

      

Graduate Research Assistant with Larry Halverson at Iowa State University   2019 - Present 

CRISPRi to identify Pseudomonas alloputida genes essential for rhizosphere microbiome assembly 
• Design and validation of a robust CRISPR interference (CRISPRi) system for Pseudomonas alloputida to 

identify essential genes for colonization of the rhizosphere, interactions with other microbes, and 
maintenance of a microbiome over time 

o Engineered a transposon to deliver dCas9 and regulatory elements into the genome of P. alloputida  
o Insertion of various promoters upstream of dCas9 to test multiple control systems for CRISPRi 

• Analysis of CRISPRi on microbe-microbe interactions and rhizosphere colonization 
• CRISPRi-seq to identify essential genes in P. alloputida using two 20,000 sgRNA libraries to target all 

genes in the genome. Collaborative project with the Department of Energy’s Joint Genome Institute 

Development and analysis of the MAize Rhizosphere Synthetic community (MARSc)   
• Designed a community of microbes representative of the maize rhizosphere microbial composition, 

investigating their inhibitory and stimulatory interactions  
• Utilized CRISPRi to modulate inhibitory microbe-microbe interactions 
• Investigated the role of community metabolites on biofilm formation of individual MARSc members 

4D Analysis of Molecules by Aptamers in Soil (4DMAPS) 
• Collaborative project with the goal of developing an aptamer-based tool for detection of secreted microbial 

metabolites in the rhizosphere. Supported by the Department of Energy, Ames National Laboratory 
• Analyzed production of various secreted metabolites of interest, including C4-HSL, pyoverdine, and 

autoinducer-2 (AI-2), among members of the SynCom using different reporter strain systems 
• Adapted the CRISPRi system above for use in Pseudomonas aeruginosa PAO1 
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Undergraduate Research with Donald Sakaguchi at ISU                             2016 - 2019 

Analysis of cell-seeded biomaterial transplantation strategies for nervous system rescue and repair  
• Transplanted cell-seeded gelatin scaffolds into the nervous system of zebrafish, analyzed cell survival and 

reactions of the brain to the implants. Determined how stem cells reacted to culture on 3D microfibers, 
including their survival, rate of cell division, and differentiation. Developed expertise in mammalian and 
amphibian neural and stem cell culture, cryostat sectioning, and immunocyto- and immunohistochemistry 

 
Summer Research Internship with Alexis Campbell and Basil Nikolau at ISU   Summer 2017 
Characterization of novel fatty acid biosynthesis regulatory gene candidates using techniques from 
yeast genetics and metabolomics  

• Assessed the impact of deleting one or more fatty acid biosynthesis regulatory (FAB-R) gene candidates 
on the lipid accumulation profile and growth dynamics of Saccharomyces cerevisiae. Internship supported 
by the Center for Bio-Renewable Chemicals (CBiRC).  

 
Teaching and Mentoring Experience 

 

Teaching Assistantships: 

Graduate Teaching Assistant, Advanced Microbiology Lab (Micro 440), ISU.   Fall 2021 – Spring 2023  
• Graded student assignments and reports, pre-ran experiments, and prepared materials and cultures for class. 

Class size ranged from 15-20 students each semester. Spring 2023: Led 4 class sessions (18 contact hours) 
independently as part of a teaching practicum for the Preparing Future Faculty program.  

Graduate Teaching Assistant, Microbiology Lab (Micro 302L), ISU.            Fall 2020 – Spring 2021 
• Led lectures, explained experiments and laboratory techniques, prepared materials and cultures, pre-ran 

experiments, and provided feedback for student work.  
• Supervised and mentored 9 undergraduate teaching assistants, who helped facilitate classes. 
• Led 4 sections of this course each semester, each with approximately 12 students (~100 total) 

Undergraduate Teaching Assistant, Introductory Microbiology course (Micro 302), ISU.         Fall 2018 
• Graded and provided feedback for student assignments, multiple choice questions, and short-answer exams 

for a class of approximately 100 students. 

Undergraduate Teaching Assistant, Introductory Microbiology Lab (Micro 201L), ISU           Fall 2017 
• Demonstrated lab techniques, graded and provided feedback on lab reports, and explained experiments for 

a class of approximately 25 students.  

Seminar leader, Freshman Honors Seminar (HON 121), ISU.              Fall 2016 
• Designed lesson plans and discussions, taught about opportunities in the honors program and at ISU, and 

mentored students in their first semester of college. Course size was 12 students. 

Undergraduate Teaching Assistant, Introductory Genetics Lab (Gen 313L), ISU.           Fall 2016 
• Demonstrated lab techniques, explained experiments, led portions of lectures, and graded and provided 

feedback for student lab reports and presentations for a class of 30 students.  
 

 

Guest Lectures: 

Molecular and Cellular Bacteriology (Micro 320) at ISU.              April 2022, April 2023  
• Led a lecture and a discussion activity for a class of about 40 students. Lecture topic was the Rhizobium-

legume symbiosis and nitrogen fixation. (Same lecture both semesters) 
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Professional Development: Education 

Center for Integration of Research into Learning and Teaching (CIRTL) Associate          Spring 2024 
• This certificate recognizes attendees of events put on by CIRTL. Topics included Universal Design for 

learning, supporting neurodivergent students, and creating inclusive classrooms 

Inclusive STEM Teaching Project                                       Fall 2023 
• Online course provided by CIRTL. This course covered best practices for inclusivity in STEM teaching.  

Preparing Future Faculty                 Fall 2021 – Spring 2023  
• Preparation of graduate students for faculty careers through seminars, mentoring, and classroom 

experiences. Completed a teaching practicum, multiple observations, and an independent project.  
• PFF Scholar transcript designation (highest certification) earned in Spring 2023 

Curriculum Development, Micro 440 at ISU          Spring 2022 
• Development of pre-/post-tests for an advanced microbiology capstone lab. Identified learning objectives 

and aligned test questions to students’ outcomes. Analyzed student data and measured improvement of 
responses. Continued development of this assessment in later semesters as more responses were collected. 

An Introduction to Evidence-Based Undergraduate STEM Teaching                         Fall 2021 
• Open online course provided by CIRTL. Covered how learning occurs, writing learning objectives, how to 

assess learning, inclusive teaching practices, lesson planning, and active learning into STEM courses.  

Research Mentoring Experience: 

Halverson Lab at ISU                 Summer 2021 – Present 
• Supervised nine undergraduate students from freshman through seniors and one rotating first-year graduate 

student. Instructed in media preparation and autoclaving, culture work, plant growth, molecular biology, 
cloning, experimental design and troubleshooting, data analysis, and presentation of results.  

Sakaguchi Lab at ISU             Spring 2019 
• Supervised three freshman undergraduates. Explained protocols and techniques, showed how to plan 

experiments, use microscopes, and analyze data, and edited their final posters at the end of the semester. 
  
 

•  

Publications 
  

1. In review. Jiang N, Roghair Stroud M, Banerjee S, Alimoradi N, Nilsen M, Halverson L, Shrotriya P. 2025. 
Imaging Diffusion of Quorum Sensing Molecule using an Aptasensor Array. Biosensors and Bioelectronics. 

2. Roghair Stroud MN, Vang DX, Halverson LJ. 2024. Optimized CRISPR Interference System for Investigating 
Pseudomonas alloputida Genes Involved in Rhizosphere Microbiome Assembly. ACS Synthetic Biology. 
doi.org/10.1021/acssynbio.4c00312 

3. Alterman JL, Vang DX, Roghair Stroud MN, Halverson LJ, Kraus GA. 2020. Ozonolysis of Alkynes - A 
Flexible Route to Alpha-Diketones: Synthesis of AI-2. ACS Organic Letters 22:7424–7426. 
doi.org/10.1021/acs.orglett.0c02182  

  * Article was featured on the cover of Organic Letters and highlighted in Synform 

4. Sharifi F, Patel BB, McNamara MC, Meis PJ, Roghair MN, Lu M, Montazami R, Sakaguchi DS, Hashemi 
NN. 2019. Photo-Cross-Linked Poly(ethylene glycol) Diacrylate Hydrogels: Spherical Microparticles to Bow 
Tie-Shaped Microfibers. ACS Applied Materials and Interfaces 11:18797–18807. 
doi.org/10.1021/acsami.9b05555  
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Honors and Awards 
 

Graduate  

March 2024 First Place Award for Oral Presentations at the Interdepartmental Microbiology 
Program Annual Retreat, ISU 

October 2023 Second place in preliminary round of 3-Minute Thesis, alternate for the final 
competition. Three Minute Thesis Competition, ISU. 

April 2023 Second Place Award for Oral Presentations at the Interdisciplinary Biological 
Sciences Symposium, ISU. 

October 2022 Third Place Award for Graduate Oral Presentations at the American Society for 
Microbiology (ASM) Annual North Central Branch Meeting, Grinnell, IA. 

October 2022 Second place in preliminary round of 3-Minute Thesis, alternate for the final 
competition. Three Minute Thesis Competition, ISU. 

August 2022 Audience Choice Award for Best Poster at the Joint Genome Institute’s Genomics of 
Energy & Environment Meeting (virtual). 

Spring 2021 Teaching Excellence Award from the Iowa State Graduate College 
• This award recognizes outstanding teaching achievement by graduate students. Students must 

be nominated by faculty that can speak to their teaching performance.  

2019 – 2022 F. Wendell Miller Scholarship from the Iowa State Graduate College 
• Awarded as an outstanding applicant to the Interdepartmental Microbiology Program. This 

award is for graduate students in areas that address local and global critical needs.  

Undergraduate  

Fall 2018  Dean’s High Impact Award for Undergraduate Research, ISU       
• Proposed and completed a joint research project with Dr. Sakaguchi and presented this work 

at five symposia for undergraduate researchers.  

2017 – 2019  Highest 2% of the College of Liberal Arts and Sciences, ISU 
• Recognized for having a GPA in the top 2% of all students in LAS (awarded three times) 

2018 – 2019  Highest 2% of the College of Agriculture and Life Sciences, ISU 
• Recognized for having a GPA in the top 2% of all students in CALS (awarded two times) 

2016 – 2018          Sui Tong Chan Fung Award – Promotion of Study and Research in Genetics, ISU 
• Scholarship given for having the highest GPA of students in the Genetics major 
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Grants 
 

Graduate  
Summer 2023 USDA NIFA Education and Workforce Development Predoctoral Fellowship 

(awarded, $180,000) 
• This competitive grants program provides funding for research projects for PhD Candidates 

in the food and agricultural sciences. This award provides 3 years of PhD tuition and stipend.  

Summer 2023  Graduate Research Award in Microbiology (GRAM), ISU (awarded, $7000) 
• The purpose of the GRAM award is to encourage and recognize independent, creative thinking 

and planning toward important research that promises to generate significant new knowledge.  

Undergraduate  

Spring 2019 University Honors Program Grant, ISU (awarded, $750) 
• This award supports graduating Honors students by funding their capstone research projects 

Spring 2019 Stewart Honors Research Grant, ISU (awarded, $750)    
• This award supports graduating Honors students by funding their capstone research projects 

Fall 2018 Dean’s High Impact Award for Undergraduate Research, ISU (awarded, $1200) 
• These competitively selected awards are given to undergraduate students who are participating 

in research activities with faculty within the college of Liberal Arts and Sciences. 

Summer 2016       Honors Summer Research Grant, ISU (awarded, $1000) 
• This award funds the research of Honors students during the summer 

Spring 2016  First Year Honors Mentor Program Grant, ISU (awarded, $500) 
• This award supports the research of first-year undergraduate students in the Honors Program 

 
 

Presentations – Talks and Posters 
 

23. Plant Pathology, Entomology, and Microbiology Department Symposium, ISU. “The MAize Rhizosphere 
Synthetic Community (MARSc): a consortium to reveal principles underlying bacteria-bacteria interactions in 
the rhizosphere.” August 2025 – Poster. 

22. International Phytobiomes Conference, St. Louis, MO. “The MAize Rhizosphere Synthetic Community 
(MARSc): a consortium to reveal principles underlying bacteria-bacteria interactions in the rhizosphere.” 
November 2024 – Poster Flash Talk. 

21. International Phytobiomes Conference, St. Louis, MO. “The MAize Rhizosphere Synthetic Community 
(MARSc): a consortium to reveal principles underlying bacteria-bacteria interactions in the rhizosphere.” 
November 2024 – Poster. 

20. Molecular Genetics of Bacteria and Phages Conference, Madison, WI. “Design of a CRISPR interference 
system to identify Pseudomonas alloputida genes essential for rhizosphere microbiome formation in a synthetic 
community.” August 2024 – Poster. 

19. Interdisciplinary Biological Sciences Symposium, ISU. “Design and optimization of a robust CRISPR 
interference system to identify Pseudomonas putida genes essential for rhizosphere microbiome formation.” 
April 2024 – Poster.  

18. Interdepartmental Microbiology Annual Retreat, ISU. “Design and optimization of a robust CRISPR 
interference system to identify Pseudomonas putida genes essential for rhizosphere microbiome formation.” 
March 2024 – Talk.  
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17. Three Minute Thesis Competition, ISU. “Identifying bacterial interactions in maize microbiomes to improve 
plant growth.”  October 2023 – Talk.  

16. American Phytopathological Society (APS) Annual Meeting on Plant Health, Denver, CO. “CRISPRi to identify 
Pseudomonas putida genes essential for rhizosphere microbiome assembly and maintenance.” August 2023 – 
Poster.  

15. Interdisciplinary Biological Sciences Symposium, ISU. “CRISPRi to identify Pseudomonas putida gene 
networks essential for rhizosphere microbiome assembly.” April 2023 – Talk.  

14. Graduate and Professional Student Senate Conference, ISU. “CRISPRi to identify Pseudomonas putida gene 
networks essential for rhizosphere microbiome assembly.” April 2023 – Poster.  

13. Interdepartmental Microbiology Annual Retreat, ISU. “CRISPRi to identify Pseudomonas putida gene networks 
essential for rhizosphere microbiome assembly.” March 2023 – Poster.  

12. American Society for Microbiology (ASM) Annual North Central Branch Meeting, Grinnell, IA. “CRISPRi to 
identify Pseudomonas putida gene networks essential for rhizosphere microbiome assembly.” October 2022 – 
Talk.  

11. Three Minute Thesis Competition, ISU. “Investigating bacterial interactions to understand root colonization for 
plant growth and health.”  October 2022 – Talk.  

10. Department of Energy, Joint Genome Institute, Genomics of Energy & Environment Meeting, virtual. “CRISPRi 
to identify Pseudomonas putida gene networks used in rhizosphere microbiome assembly.” August 2022 – 
Poster (virtual).  

9. University Honors Research Symposium, ISU. “Investigation of cell-seeded gelatin scaffolds as a novel cell 
transplantation strategy using zebrafish as a model system.” May 2019 – Poster.  

8. Symposium for Undergraduate Research and Creative Expression, ISU. “Investigation of cell-seeded gelatin 
scaffolds as a novel cell transplantation strategy using zebrafish as a model system.” April 2019 – Talk.  

7. Research in the Capitol, Iowa State Capitol Building. “Investigation of cell-seeded gelatin scaffolds as a novel 
cell transplantation strategy using zebrafish as a model system.” April 2019 – Poster. 

6. Beta Beta Beta Honors Society Meeting, ISU. “Investigation of cell-seeded gelatin implants as a novel cell 
transplantation strategy using zebrafish as a model system.” March 2019 – Talk.  

5. Liberals Arts & Sciences Week, ISU. “Investigation of cell-seeded gelatin scaffolds as a novel cell transplantation 
strategy using zebrafish as a model system.” February 2019 – Poster.  

4. Neuroscience Research Day, ISU. “Investigation of cell-seeded gelatin scaffolds as a novel cell transplantation 
strategy using zebrafish as a model system.” September 2018 – Poster.  

3. Summer Undergraduate Research Symposium, ISU. “Investigation of cell-seeded gelatin scaffolds as a novel cell 
transplantation strategy using zebrafish as a model system.” August 2018 – Poster.  

2. Summer Undergraduate Research Symposium, ISU. “Characterization of novel fatty acid biosynthesis regulatory 
gene candidates using yeast genetics and metabolomics.” August 2017 – Poster.  

1. University Honors Research Symposium, ISU. “Characterization of Canine Bone-Marrow Derived Mesenchymal 
Stem Cells.” May 2016 – Poster.  
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Service 
 

Departmental service:  

Service as a member of the Microbiology Graduate Student Organization (MGSO) 

2022 – 2023  President of MGSO. Responsibilities included leading monthly meetings, each with 
the whole organization and with the MGSO officers, coordinating elections, and 
organizing events, outreach, and volunteering opportunities. Created a new officer role: 
Membership Recruitment and Retention Chair. Had record-breaking fundraising under 
my leadership, raising over $2000 for the group throughout the year.  

2019 – 2023 Interdepartmental Microbiology Program Annual Retreat Coordinator. 
Contacted invited speakers, organized event location and vendors, created schedules, 
collected abstracts, designed programs. Organized a total of 4 events (2 in-person, 1 
virtual, 1 hybrid), each with approximately 80 attendees.  

October 2022 Biomedical Sciences Industry Fair Coordinator. Contacted companies and students, 
organized the venue and vendors, and planned the schedule. Led a team of 8 
individuals. Coordinated the event: ran registration table and panel discussion.  

2021 – 2022 Vice President of MGSO. Responsibilities include coordinating volunteering 
opportunities, fundraising, and organizing social and professional events. Acted as 
interim president of MGSO, leading some meetings when the president was absent. 

2019 – 2021  Secretary of MGSO. Responsibilities included announcing and organizing meetings, 
taking meeting minutes, recruiting local and keynote speakers for the Interdepartmental 
Microbiology Retreat, and organizing events.  

Outreach:  

April 2024 Iowa FFA Leadership Conference. Volunteered with a session where high school 
students got to experience a laboratory and learn about career opportunities in 
microbiology. Demonstrated bacterial culture, identification, and microscopy. 

2023 – 2024  Science Bowl Volunteer. Helped run the Iowa Regional Science Bowl hosted by Ames 
National Laboratory. Ensured the competition was accurate and fair.  

      February 2023 and March 2024: Worked as a timekeeper (2023) and judge (2024) for the 
middle school competitions (6th-8th grade).  

      February 2024: Worked as a timekeeper for the high school competition (9th-12th grade).  

2022 – 2023  Graduate Student Panelist. Spoke to seniors in microbiology about graduate school 
expectations, applications, work-life balance, and other options after finishing college.  

July 2023 LegaCY Session Coordinator. Designed a microbiology outreach session for ISU 
alumni and their children/grandchildren (ages 7-12). Taught students about bacteria 
and fungi, used microscopes, and learned about how bacteria grow.  

Dec. 2022, Science Bound Volunteer. Taught a group of 9th-12th grade students about the bacteria  
     Dec. 2023  that grow on plants and how they help or harm them. Explained a demonstration 

involving ice nucleation and taught some laboratory skills.  
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November 2017 High School Workshop in Microbiology. Volunteered at an event with the 
Undergraduate Microbiology Club at ISU. Ran a station where students could learn 
how to gram stain and use a microscope to identify bacteria.  

Events with the Microbiology Graduate Student Organization (MGSO): 

2022 – 2024  Women in Science and Engineering “Go Further” Conference volunteer. Led 
various microbiology sessions, focused on 8th-10th grade girls interested in STEM. 

      October 2023, March 2024, October 2024: Assisted in designing six sessions discussing 
microbiology of the soil and lakes. Developed a hands-on activity where students set up and 
took home their own “microbial houseplant” (Winogradsky column) to watch grow.  

      October 2022 and March 2023: Designed and led five sessions discussing the microbiology 
surrounding fermentation and pickling. Developed a hands-on activity where students set up 
and took home a fermentation at the end of the conference. Reached more than 150 students. 

      March 2022: Assisted with two sessions discussing soil microbial ecology. Developed a hands-
on activity to demonstrate plant-microbe interactions in the soil. Reached a total of 70 students. 

Summer 2020 Coordinator of face mask fundraiser. Promoted mask-wearing during the pandemic. 
Responsibilities included ordering materials, sewing and assembling masks, teaching 
others how to sew, preparing handouts on mask usage, and packaging for distribution. 
The organization distributed about 100 masks to individuals on campus.  

November 2019 Elementary Science Night. Volunteered at a local elementary school and ran a station 
where students could design their own microbe and learn about how we grow bacteria.  

 

Service to Professional Societies:  

April 2023 ASM Student Chapters Webinar Presenter. Spoke to an audience of 50 Student 
Chapter leaders about MGSO. Provided ideas for outreach and professional 
development and shared my resources for putting these events on. 

2018 – 2019  Vice President/Treasurer of Beta Beta Beta Biological Honor Society. Duties 
included organizing monthly meetings, maintaining membership lists, collecting dues, 
submitting new members to the national organization, and inducting new members. 

 

 
Scientific Illustration and Science-Inspired Artwork 

 

Published illustrations:  
3. Table of contents graphic and Figure 1 for Roghair Stroud MN, Vang DX, Halverson LJ. 2024. An 

optimized CRISPR interference system for investigating Pseudomonas alloputida genes involved in 
rhizosphere microbiome assembly. ACS Synthetic Biology. 

2. Supplemental cover art for Alterman JL, Vang DX, Roghair Stroud MN, Halverson LJ, Kraus GA. 
2020. Ozonolysis of Alkynes - A Flexible Route to Alpha-Diketones: Synthesis of AI-2. ACS Organic 
Letters 22:7424–7426. 

1. Illustrated Figure 1 in Patel BB, Sharifi F, Stroud DP, Montazami R, Hashemi NN, Sakaguchi DS. 
2018. 3D Microfibrous Scaffolds Selectively Promotes Proliferation and Glial Differentiation of Adult 
Neural Stem Cells: A Platform to Tune Cellular Behavior in Neural Tissue Engineering. Macromolecular 
Bioscience 19. 
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Artistic displays:  

December 2024  The CALS Connection: Crosspollinating Art & Science, Student Innovation Center, ISU. 
• “The Fifth Kingdom” ink drawing, 2024 

August 2024  Iowa State Fair, Des Moines, IA. 
• “The Fifth Kingdom” ink drawing, 2024 
• “Science Lab” Lego building, 2024 

May 2024   IGNITE Innovation Showcase, Student Innovation Center, ISU. 
• “Brainbow” watercolor illustration, 2017 
• “Homologous chromosomes” watercolor illustration, 2017 

April 2024   Creative Arts Showcase, Interdisciplinary Biological Sciences Symposium, ISU. 
• “The Fifth Kingdom” ink drawing, 2024 

April 2023   Creative Arts Showcase, Interdisciplinary Biological Sciences Symposium, ISU. 
• “Brainbow” watercolor illustration, 2017 
• “Homologous chromosomes” watercolor illustration, 2017 
• “Bacterial diversity” hand embroidered hoop, 2022 
• “Hand holding petri dish” digital drawing, 2023 

 
Professional Memberships and Honor Societies  

Since 2025 Sigma Xi, The Scientific Research Honor Society, Iowa State University Chapter 
Since 2023 American Phytopathological Society (APS) – North Central Division 

Since 2023 Gamma Sigma Delta (ΓΣΔ), The Honor Society of Agriculture, Iowa Beta Chapter 
Since 2021 American Society for Microbiology (ASM) – North Central Branch 

Since 2018  Phi Beta Kappa (ΦΒΚ) Honor Society, Zeta Chapter of Iowa 
Since 2018  Phi Kappa Phi (ΦΚΦ) Honor Society, Iowa State University Chapter 

Since 2016  Golden Key International Honor Society, Iowa State University Chapter 
Since 2016  Beta Beta Beta (TriBeta) Biological Honor Society, Iowa State University Chapter 
 


