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Tajima (1989)

Tajima’s D = (p – qW)/stdev(p – qW)
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Demographic History of Drosophila 



D. melanogaster demography

What	is	the	demographic	history	of	East	African	D.	melanogaster?



Approach: Data collection
• Sample: 20 strains from Uganda
• Target Region: 2 Mb X chromosome region
• Sequencing strategy: Illumina

– Barcoded genomic library preparation
– Multiplex selective enrichment

• Nimblegen chip-capture
• 385,000 oligo array

– Single end (86 bp reads)
• 2.5 million reads/strain



Approach: Bioinformatics
• Reads mapped with BWA

– ~72% reads map uniquely
• ~90% map to target

• Alignments processed in SAMtools
– Final coverage: 32.4X
– ~89% sites with > 2X 

• SNP calls:



Approach: Bioinformatics
• Reads mapped with BWA

– ~72% reads map uniquely
• ~90% map to target

• Alignments processed in SAMtools
– Final coverage: 32.4X
– ~89% sites with > 2X 

• SNP calls: Joint Genotyper for Inbred Lines
– Simultaneously considers all reads (per site) across 

lines
– Assumes shared error profile across lines
– Line genotypes depend on population frequency, 

error



Demographic modeling: dadi
• Restrict to third codon positions
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Demographic modeling: dadi
• Restrict to third codon positions
• Polarize polymorphisms (D. simulans)
• Five models

– Neutral
– Two epoch
– Growth
– Bottlegrowth
– Three Epoch
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Demographic modeling: dadi
• Restrict to third codon positions
• Polarize polymorphisms (D. simulans)
• Five models

– Neutral
– Two epoch
– Growth
– Bottlegrowth
– Three epoch



Results: Demography
Neutral;	LL	=	-206.63	 Two	Epoch;	LL	=	-116.00 Growth;	LL	=	-116.00	

BottleGrowth;	LL	=	-76.64	 Three	Epoch;	LL	=	-79.89



Results: Demography

BottleGrowth;	LL	=	-76.64	 Three	Epoch;	LL	=	-79.89



Results: Demography

NA NB NC

TR

NB/NA =	0.016- 0.064

NC/NA =	0.47- 0.76

TR=	0.14	(~28,000	ybp)



Summary: D. melanogaster
• Population genetic data from ancestral 

population
– Next-generation sequencing
– Targeted enrichment
– JGIL

• Nonequilibrium demography in Uganda
– Population contraction followed by expansion



Demography in Drosophila suzukii

Photo	courtesy	of	H.	Burrack



D. suzukii 

• Native	to	Southeast	Asia



D. suzukii 

• Native	to	Southeast	Asia
• Closely	related	to	D.	melanogaster



D. suzukii 

• Native	to	Southeast	Asia
• Closely	related	to	D.	melanogaster
• Pest	of	soft-skinned	fruits



Female  morphology

Hauser	2011Photos	courtesy	of	H.	Burrack















Economic impact: West Coast

Bolda et	al.	2009



Economic impact: East Coast

Crop Total	Farmgate Value	
($1,000s)

Potential	Yield	Loss	
(%)

Potential Losses	
($1,000s)

Blueberries 192,859 40 77,144

Caneberries 4,395 50 2,198

Peaches 144,005 20? 28,801

Fresh	Strawberries 386,332 0? 0

Total 727,591 108,143

Courtesy	of	H.	Burrack



What is the invasion history of 
D. suzukii?



Samples



Markers
• Draft	genome	provided	by	M.	B.	Eisen
• D.	melanogaster	annotations

– Gene	location
– Gene	model

• 6	X-linked	gene	fragments
– Evenly	spaced
– 700	bp	(coding	+	noncoding)



Methods
• Single male DNA extraction
• PCR
• Sanger sequencing



Results: Nucleotide diversity
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Results: Haplotype diversity
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Results: Haplotype network



Results: Haplotype network
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Results: Haplotype network















Summary: D. suzukii
• Interested in US colonization history
• Sampled worldwide populations
• Used X-linked loci to probe population structure
• Preliminary data inconsistent with one US 

invasion
• No clear founding population for US invasion
• Europe may reflect single invasion


