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• Departments of Biotechnical and Clinical Laboratory Sciences, Family 
Medicine and Biochemistry in the University at Buffalo Jacobs School of 
Medicine and Biomedical Sciences, 

• University at Buffalo Center of Excellence in Bioinformatics and Life 
Sciences, 

• NY State Area Health Education Center System

• Buffalo Niagara Waterkeeper  

• School districts in a 14-county region of Western New York.

Aim 1.  Partnerships will be developed and strengthened 
between local high schools, colleges, biotechnology 
companies, and local not-for profit organizations. This will 
serve as a pipeline for recruiting students to scientific and 
health-related careers, with an emphasis on those from 
underrepresented groups.

http://www.buffalo.edu/bioinformatics.html
http://www.buffalo.edu/bioinformatics.html
https://bnwaterkeeper.org/
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• Collect water and metadata related to water collection modeled after 

Reddington, et al.

• Sequential filtration to collect bacteria (~ 1.2 µM pore followed by 0.22 µM 

pore)

• Extract DNA from 0.22 µM pore filter and prepare a library for sequencing

• Sequence on Flongle flow cells in a MinION Mk1b/MinION Mk1c.

• Use EPI2ME What’s In My Pot workflow to assign phylogeny.  MG-RAST-

based interface to be implemented to run on local servers.

Aim 2.  To utilize citizen science involving metagenomic 
analyses of water samples in Western New York with 
underserved high school students, empowering them to assist 
in safeguarding local water resources for present and future 
generations.

https://academic.oup.com/gigascience/article/9/6/giaa053/5855463
https://store.nanoporetech.com/us/rapid-pcr-barcoding-kit-24-v14.html
https://nanoporetech.com/products/flongle
https://nanoporetech.com/products/minion
https://epi2me.nanoporetech.com/workflows
https://www.mg-rast.org/
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Metagenomics        
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Water Collection Sites 2022-2023 and 2023-2024

https://www.google.com/maps/d/u/0/viewer?mid=1Z_aZGBRBX0zlvl71s5TT2m0SnUQ9XFs&g_ep=CAISD

TYuMTE3LjEuNjI5MjAYACDdYipILDk0MjI0ODE5LDQ3MDcxNzA0LDQ3MDY5NTA4LDk0MjE4NjM1LDk0
MjAzMDE5LDQ3MDg0MzA0LDk0MjA4NDU4LDk0MjA4NDQ3QgJVUw%3D%3D&g_st=i&ll=43.12213862
373712%2C-

Or 

https://tinyurl.com/3za3pb9a

https://www.google.com/maps/d/u/0/viewer?mid=1Z_aZGBRBX0zlvl71s5TT2m0SnUQ9XFs&g_ep=CAISDTYuMTE3LjEuNjI5MjAYACDdYipILDk0MjI0ODE5LDQ3MDcxNzA0LDQ3MDY5NTA4LDk0MjE4NjM1LDk0MjAzMDE5LDQ3MDg0MzA0LDk0MjA4NDU4LDk0MjA4NDQ3QgJVUw%3D%3D&g_st=i&ll=43.12213862373712%2C-77.80521804946724&z=8
https://www.google.com/maps/d/u/0/viewer?mid=1Z_aZGBRBX0zlvl71s5TT2m0SnUQ9XFs&g_ep=CAISDTYuMTE3LjEuNjI5MjAYACDdYipILDk0MjI0ODE5LDQ3MDcxNzA0LDQ3MDY5NTA4LDk0MjE4NjM1LDk0MjAzMDE5LDQ3MDg0MzA0LDk0MjA4NDU4LDk0MjA4NDQ3QgJVUw%3D%3D&g_st=i&ll=43.12213862373712%2C-77.80521804946724&z=8
https://www.google.com/maps/d/u/0/viewer?mid=1Z_aZGBRBX0zlvl71s5TT2m0SnUQ9XFs&g_ep=CAISDTYuMTE3LjEuNjI5MjAYACDdYipILDk0MjI0ODE5LDQ3MDcxNzA0LDQ3MDY5NTA4LDk0MjE4NjM1LDk0MjAzMDE5LDQ3MDg0MzA0LDk0MjA4NDU4LDk0MjA4NDQ3QgJVUw%3D%3D&g_st=i&ll=43.12213862373712%2C-77.80521804946724&z=8
https://www.google.com/maps/d/u/0/viewer?mid=1Z_aZGBRBX0zlvl71s5TT2m0SnUQ9XFs&g_ep=CAISDTYuMTE3LjEuNjI5MjAYACDdYipILDk0MjI0ODE5LDQ3MDcxNzA0LDQ3MDY5NTA4LDk0MjE4NjM1LDk0MjAzMDE5LDQ3MDg0MzA0LDk0MjA4NDU4LDk0MjA4NDQ3QgJVUw%3D%3D&g_st=i&ll=43.12213862373712%2C-77.80521804946724&z=8
https://tinyurl.com/3za3pb9a


‘-

9

• Grow colonies of bacteria backflushed from a 0.22 µm filter on 

Tryptic Soy Agar plates

• Students select colonies of interest at random to grow in liquid 

culture and extract high molecular weight DNA

• Prepare a library for sequencing and sequence DNA on Flongle flow 

cells.

• Use EPI2ME FASTQ Custom Alignment to assess coverage of the 

genome, with the ultimate goal of building draft of the genome for 

analysis.

Aim 3.  To sequence and analyze a microbial genome 
supporting high school students’ explorations of Big 
Data, STEM and health-related careers.

https://store.nanoporetech.com/us/rapid-sequencing-kit-v14.html
https://vimeo.com/310533101
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Whole Genome Sequencing



‘-

11



‘-

12



‘-

13

Whole Genome Sequencing To Date
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Links to Student Capstone Posters

2023 Capstone:  https://drive.google.com/drive/folders/1-
YjNyJwmm064Pd5ma89shInN4YtDOfle?usp=sharing or https://tinyurl.com/3d24bhnr

2024 Capstone:  https://drive.google.com/drive/folders/1-3uC6wFZ9xwnGGB9S5w0dWHlj4DhAF-
v?usp=sharing or https://tinyurl.com/4tpshanc

https://drive.google.com/drive/folders/1-YjNyJwmm064Pd5ma89shInN4YtDOfle?usp=sharing
https://drive.google.com/drive/folders/1-YjNyJwmm064Pd5ma89shInN4YtDOfle?usp=sharing
https://tinyurl.com/3d24bhnr
https://drive.google.com/drive/folders/1-3uC6wFZ9xwnGGB9S5w0dWHlj4DhAF-v?usp=sharing
https://drive.google.com/drive/folders/1-3uC6wFZ9xwnGGB9S5w0dWHlj4DhAF-v?usp=sharing
https://tinyurl.com/4tpshanc
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Project Team

UB

Stephen Koury PhD Co-PI, Department of Biotechnical and Clinical Laboratory Sciences

Sunha Kim PhD CoPI, Departments of Counseling, School, and Educational Psychology and 
Learning and Instruction in the Graduate School of Education

Sandra Small, PhD, Center of Excellence in Bioinformatics and Life Sciences

Jonathan Bard, PhD, Center of Excellence in Bioinformatics and Life Sciences

Norma Nowak, PhD, Biochemistry and Center of Excellence in Bioinformatics and Life Sciences

Nissa Medwid, PhD Candidate, Genetics, Genomics and Bioinformatics

Weiyi Ding, PhD Candidate, Graduate School of Education

Northeastern

Miten Jain, PhD
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