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Emergence of novel zoonotic pathogens

The Lancet 2012 380, 1956-1965DOI: (10.1016/S0140-6736(12)61684-5) 

Morse et al., 2012
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Predicted “hotspots” for the emergence of zoonotic diseases



  

Acute Fevers
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Modified from Karesh WB et al., 2012

Time (in days)
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Routes to Pathogen Discovery

Grow it : Grow the pathogen from the clinical samples

Have a look:  Seeing is believing (Microscopy)

Read it's genome: Use molecular tools from related pathogens

Sequence the genome

Read an encyclopedia 
and find one relevant
paragraph:  Metagenomic Sequencing



  

dengue virus 3 genome (10707 bp, 20494 reads)

dengue antigen  (NS1) dengue specific IgM antibodies 
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The complete dengue3 genome

390 Single Nucleotide Polymorphisms, 42 –a silent, 14 – stop codons, 334 – amino acid changes

dengue 
virus 3

Katzelnick et al 2015
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Japanese encephalitis virus
Rickettsia sp
Cryptococcus neoformans

Sequences from acute and prolonged  fevers

Burkholderia cepacia
Burkholderia multivorans

Sample 3

Sample 4



  

Acute encephalitis in India

Japanese encephalitis virus
reads=26
Median blast score= 240.26    

Aphid lethal paralysis virus
Reads= 93, blast score = 230

Cryptococcus neoformans
reads= 38  (large ribosomal
subunits)

Aphid lethal paralysis virus
Reads = 13
 median blast score = 159.9  

Aphid lethal paralysis virus
reads= 78, median blast score=96)
Kadipiro virus
reads=40, blast score= 75.8

Human Immunodefeciency Virus 1
(reads= 25, median blast score= 100)
Japanese encephalitis virus 
(reads = 30, median blast score = 131)
Aphid lethal paralysis virus
(reads = 12, median blast score = 295)
Porcine Reproductive and Respiratory Virus 
(reads = 1, 50 nucleotides, blast score = 44.1 ) 

Alternaria alternata
Many viruses of fungi

Aphid lethal paralysis virus
reads = 19, blast score = 165.393

Cryptococcus neoformans
reads = 984 (large ribosomal 
subunits)



  

Aphid lethal paralysis virus

Acute encephalitis in India : sequences from cerebrospinal fluid

ssRNA (+), 9.8 kb 

Viral Zone



  

Sequences related to Kadipiro virus (KDV), Reoviridae (dsRNA)
 

Banna Virus: New orbiviruses isolated from patients with unknown fever and encephalitis in Yunnan province. Chin J 
Virol 6, 27–33. Xu, P., Wang, Y., Zuo, J., Lin, J. & Xu, P.  ( 1990 ).

Attoui et al. 2005ViralZone
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