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Background Results

Human Herpesviruses (HHV) are double stranded DNA 
viruses that belong to the family of Herpesviridae. All eight 
types of HHV are prevalent among the USA population. 
Most of them affect at least 70% of adults. HHV 5, 6 and 7 
have been found in at least 30% of children by the time they 
reach age 5. All HHV establish lifelong latency and can 
reactivate, especially in immuno-compromised individuals. 
Due to their abundance, lifelong latency and lack of 
vaccines these viruses are ineradicable. HHV are shed in 
genital and ocular secretions, saliva, urine and stool, 
depending upon their mode of transmission, and ultimately 
end up in wastewater plants

To evaluate prevalence and diversity of HHV in a large urban 
center, samples were collected from the Detroit wastewater 
treatment plant between November 2017 and February 
2018. All the three interceptors namely Oakwood, Jefferson 
and NIEA that feed wastewater into the utility, were 
sampled in triplicates.

• Samples were passed through NanoCream
electropositive cartridge filters, eluted with beef extract 
solution, concentrated, and ultimately DNA was 
extracted using a QIAGEN kit. The sample triplicates 
were mixed after DNA extraction and sent for Illumina 
NextSeq sequencing. 

• Libraries were prepared through Rubicon ThruPLEX
DNA-Seq kit and ran once on a single flow cell. Paired 
end sequencing was done and the output was 150bp. 
Each sample received ~22 million read pairs. 

• The reads were trimmed and assembled  using 
Trimmomatic and IDBA-UD de novo assembler 
respectively. 

• Contigs were blasted against NCBI RefSeq viral 
database using tblastx with minimum E-Value as 1E-3. 

Fig 2: Average number of contigs of different HHVs

Fig 8: Sampling at Detroit wastewater treatment plant

• The result of tBLASTx was visualized by MEGAN  
software. 

• Figures 1 show the overall taxonomy of Sample A. 
• A PYTHON code was written to select all the contigs

of HHVs from the BLAST output. These were further 
narrowed down by selecting  contigs greater than 
BITSCORE of value 100 using excel. All of the 
selected contigs had E Values less than 10E-20. Some 
contigs were aligned to multiple HHVs (repeats). 

• The average number of contigs for each of the HHVs 
in all the 18 samples were noted down. Furthermore 
the contig with the highest BITSCORE was selected 
(no repeat). The average number was recorded 
again. 

• Figure  2 shows the average number of contigs with 
repeats and contigs with no repeats. 

• Figures 3-5 show contigs with no repeats for the 
three interceptors samples.

Fig 5:Contigs of HHVs in Jefferson interceptorFig 4:Contigs of HHVs in NIEA interceptor
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Fig 3:Contigs of HHVs in Oakwood interceptor

Fig 1 shows the taxonomic composition of Sample A (Oakwood interceptor, 11/18/2017) 


