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• Wastewater testing in DC
• SARS-CoV-2 sequencing
• Going beyond COVID
• Oxford Nanopore (ONT)
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• Illumina Respiratory Viral Oligos Panel
• Epidemiological applications
• Limitations and lessons learned
• Into the future



Wastewater testing in the District of Columbia

• Receive samples at the DFS Public Health Laboratory.
• RNA Extraction in the Molecular Diagnostics Unit (MDU).
• ddPCR testing in the MDU.
• Isolate proceeds to the NGS lab for sequencing.



SARS-CoV-2 in wastewater

• Receipt in NGS
• Sequenced with the same protocol for clinical isolates.
• cDNA synthesis
• ARTIC v4.1
• Illumina DNA Prep kit
• MiSeq Micro v2 kit



SARS-CoV-2 Sequencing Analysis



Going Beyond SARS-CoV-2

• What else is in the sample?
• Can we detect emerging infectious diseases?
• Can we detect foodborne organisms related to national and local 

clusters?
• What about overall surveillance?
• Does this include antimicrobial-resistance?



ONT metagenomic sequencing – methods and analysis

• RNA to cDNA synthesis
• Rapid sequencing kit
• MinION and GridION
• Epi2Me
• In-house data analysis pipeline



ONT metagenomic sequencing - AMR



ONT metagenomic sequencing - AMR



ONT metagenomic sequencing – emerging infections



ONT metagenomic sequencing – emerging infections



ONT metagenomic sequencing – emerging infections



ONT metagenomic sequencing – seasonal pathogens



ONT metagenomic sequencing – seasonal pathogens



ONT metagenomic sequencing – seasonal pathogens



ONT metagenomic sequencing – seasonal pathogens



ONT metagenomic sequencing – other areas of interest



Jumpcode – CRISPRclean rRNA Kit

• Library prep kit designed to deplete human, mouse, rat, and pan bacteria 
genes.

• Ideal for samples containing eukaryotic and bacterial rRNA.
• Illumina MiSeq reagent v2 kit
• In-house data analysis pipeline



Jumpcode: Analysis – non-depleted sample

% of Root Taxonomic Rank Scientific Name

32.97 Unclassified unclassified

67.03 Root root

61.49 Root - 1 cellular organisms

58.87 Domain Bacteria

2.31 Domain Eukaryota

0.06 Domain Archaea

0.08 Domain* Viruses



Jumpcode: Analysis – human, mouse, rat only

% of Root Taxonomic Rank Scientific Name

27.66 Unclassified unclassified

72.34 Root root

70.47 Root - 1 cellular organisms

68.8 Domain Bacteria

1.39 Domain Eukaryota

0.15 Domain Archaea

1.78 Domain* Viruses



Jumpcode: Analysis – complete depletion

% of Root Taxonomic Rank Scientific Name

89.01 Unclassified unclassified

10.99 Root root

6.24 Domain* Viruses

4.7 Root - 1 cellular organisms

3.45 Domain Eukaryota

0.93 Domain Bacteria

0.08 Domain Archaea



Illumina Respiratory Virus Oligo Panel

• RNA denaturation and cDNA synthesis
• Illumina RNA Prep with Enrichment, (L) Tagmentation Kit
• Illumina Respiratory Virus Oligo panel v2
• Illumina MiSeq Reagent v2 Kit
• DRAGEN RNA Pathogen Detection



Illumina Respiratory Virus Oligo Panel - Analysis



Illumina Respiratory Virus Oligo Panel - Analysis



Epidemiological Applications

• Look for emerging pathogens within samples and across the District.
• Aid in cluster detection
• Identify the increase of seasonal pathogens, particularly around schools 

and long-term healthcare facilities that are close to sample collection 
sites.



Limitations

• Metagenomic:
• Overall presence of pathogen in the community not established.
• Large number of no-calls
• Starting sample quality issues

• Jumpcode:
• Not enough samples and reagents to test alongside ONT process and 

compare results.
• Potential loss of data for targets that were not intended to be 

depleted.
• Illumina:

• Not generalized; only get the targets intended.
• Not necessarily whole genome sequencing.



Looking ahead

• Where do we go from here?
• How can we quantify the data to show community prevalence for 

pathogens of interest?
• Do we keep testing other alternatives and methods?
• How do we develop a reporting mechanism?
• Do we need more partnerships above PHL and DC Health?
• What are the ethical implications of the work?
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Thank You!
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