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Next Generation Sequencing 

Å NGS generates massive amounts of sequence data 

ï Sanger= 1 read, ~800bp 

ï NGS=1M reads, 300bp 

Å NGS can be sequence dependent or independent 

ï Donôt need to know what your sequencing 

ï Unique to this technology 

Å Amount of data for $ 

ï PRRS ORF5 

ÅSanger $182/600bp=$0.30/bp 

ÅNGS: $300/15400bp=$0.02/bp 

Å More comprehensive picture of virus: whole genome vs. 1 gene 

Å Ability to detect multiple viruses or quasispecies 

Å Metagenomic sequencing: sequencing material directly recovered from the environment 

ï Nasal swab 



Metagenomic viral 

RNA and DNA 

(sample pretreated 

with DNase/RNase 

cocktail 

Random hexamer with 

5ô-20bp barcode 

Reverse Transcription and 

Second Strand Synthesis 

 (RNA -> cDNA->dsDNA) 

PCR Amplification 

using primer identical 

to 20bp barcode 

Amplicon pools 

generated from 

randomly amplified 

virus nucleic acid 



Data analysis 

Å De novo assembled sequences into contigs 

Å Analyze contigs by BLASTN 

Å Reassemble with best BLAST hit as a reference 



Full genome sequence of porcine parainfluenza 1 (PPIV1) 

virus from a nasal swab 

Å 11 M reads 

Å 52,111 mapped to 
PPIV1 
ï 0.45% reads  

Å 361x average 
coverage 

 



Next Generation Sequencing for 

Characterization of the Viral Ecology of Swine 

at Slaughter 

ÅSlaughter facilities in SE US often close in proximity to commercial 

production facilities 

ÅCommon transport 

ÅSites of co-mingling 

 

 



Å Metagenomic sequencing of fecal/nasal swabs from 5 swine markets 

in NC 

ï 2 slaughterhouses for healthy pigs (primary market) 

ï 2 cull slaughterhouses (secondary market) 

ï 1 buying station 

Å 5 pigs (nasal swab and fecal swab) per producer per site 

ï 5 producers per site 

ï 250 total swabs, analyzed in 50 pools (25 nasal, 25 rectal swab pools) 

ï 2 samplings, June/August, 2015 

ï Samples collected by veterinarian; animals fit for slaughter 

 

Emerging Infectious Diseases, accepted 
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Virus detection in primary markets 




