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Kib l N i l P kKibale National Park

• 793 km2 forested park• 793 km2 forested park
• Over 30 years of research 

on primate ecologyp gy
• In the Albertine Rift

– Biodiversity hotspot
• Highest rate of human 

population growth in 
Sub-Saharan AfricaSub-Saharan Africa.



Kibale: a fragmented forestKibale: a fragmented forest



Forest fragmentation and primate extinction
s
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Data from Chapman et al. 2013 (book chapter in press) & Goldberg et al., 2008, EID 14:9, 1375-
1382



Cross-species transmission of Giardia duodenalis in 
f r st fr m nts n r Kib lforest fragments near Kibale

gdh

Johnston et al. 2010, PLoS NTD 4: e683



New viruses



A novel poxvirus
in Kibale redin Kibale red
colobus

Goldberg et al., 2008.  Emerging 
Infectious Diseases, 14:801-802.



Multiple infection of Kibale 
d l b ith th lred colobus with three novel 

simian retroviruses

Virus % infected (n = 31)

SFV 97

SIV 23

STLV 7

SIV + SFV 23SIV + SFV 23

STLV + SFV 7

SIV + STLV + SFV 3SIV + STLV + SFV 3

Goldberg et al., 2009. Journal of  Virology 
83:11318-29.



Next-Generation Sequence Data

Sequencing adapters removed; low-quality and 
truncated sequences discarded

Quality 
filter

Molecular biology reagent and host 
sequences removed (e.g. vectors, plasmids, E. 

coli)

Background
Filter

Sequences passing filters

coli) 

De novo assembly and alignment to 
known viral sequences

Sequences passing filters
Assembled viral genomes

known viral sequences

Vi Extract divergent and unknown 
viral sequences

Virus 
detection 

and 
sequencing
strategies “Contigs” & singletons

Subtractive mapping: assembling genomes in co-infected animals

mapping to previously assembled viral genomes

de novo assembly      de novo assembly

BLAST

Virus 1 total reads from a Virus 2
co-infected animal

collect
unmapped

reads

Identified viruses ( E-value ≤ ~ 10-10 ) total reads total reads
minus virus 2 minus virus 1



Simian Hemorrhagic Fever Virus
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Lauck et al. (2013). J. Virol 87: 688-691



SimartevirusSimartevirus

Lauck et al. (2013). J. Virol 87: 688-691, and Bailey et al. in prep



GHV (guereza hepacivirus)
(Flaviviridae Hepacivirus)(Flaviviridae, Hepacivirus)

Lauck, Sibley et al., Journal of  Virology, in press



Zoonotic transmission?

Wolfe, Switzer et al., 2004.  Lancet 363:932-937



Human studies

• Villages surrounding 5 forest fragmentsVillages surrounding 5 forest fragments
• ~400 households, ~1,300 semi-structured 

i i dinterviews to date
– Demography
– Health
– Social capitalSocial capital
– Social networks

C i h i l– Contact with animals
– Activity spaces



Local knowledge about zoonoses: g
interview data from 3 communities

• Zoonotic disease 
risks specified by 
p ti ip t

“Can people share diseases with animals?”

participants:
– Brucellosis from 

un-boiled milk
– Worms from pig 

feces and 
monkey fecesCo

un
t

– Little specific 
mention of viral 
disease

C

Paige et al., in preparation



Example of  semi-structured interview response p p
describing primates and direct transmission

– “Yes, primates can as well bring diseases to 
l B i hi i hpeople. Because in this community we hear 

people telling us [stories]. Like two years back, or 
h h “ d l b bi hildthree, that “a red colobus bit my two children 

and they died.” Apart from we don’t know if 
i ’ i f h i h di fit’s poison from their teeth or a disease from 
their blood, but yes, they also have diseases.” (37 

ld l “ ll d ” d h )yr old male “enrolled nurse”; owns drug shop)

Paige et al., in prep



Biology meets Anthropology?
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