


Road to the Genome 
•  Blowfly control with Insecticides  

–  Insecticide resistance 
– Understanding resistance, new targets? 

•  Blowfly control with Vaccines??  
–  limited knowledge of potential target proteins 

•  Need for basic biological knowledge – genome 
sequence as a starting point 

•  Small scale project – Batterham & Scott 
•  Current Project (Batterham, Gasser, i5K, James, 

Kotze) 
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Dieldrin targets a GABA receptor/
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Ba#erham	  &	  McKenzie	  



Acetylcholinesterase – target for OPs 



Diazinon (OP) Resistance conferred by a mutant 
carboxylesterase  



Insecticides targeting Nicotinic 
Acetylcholine Receptors (nAChRs) 
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7,464	  genes	  

29,186	  sequences	  
(embryo,	  1st	  instar)	  

EST	  Sequencing	  Project	  (Ba#erham)	  

*Assembled using TIGR Gene Indices clustering tools by Annette McGrath AGRF!



Conservation of Genetic Maps 







Current Project - Partners and Roles 

Peter	  James	  –	  inbreeding	  flies	  

Andrew	  Kotze	  –	  preparaIon	  of	  nucleic	  acids	  (DNA	  –	  
male	  and	  female	  adults;	  RNA	  –	  adult	  female,	  adult	  
male,	  mixed	  pre-‐adult	  samples)	  

Stephen	  Richards	  etal	  (Baylor,	  i5K	  Pilot)	  –	  Sequencing	  
and	  iniIal	  genome	  assembly	  	  

Robin	  Gasser	  and	  Phil	  Ba@erham	  –	  Assembly	  and	  
annotaIon,	  gene	  finding	  



Ultra high-throughput sequencing & supercomputing 
     De novo genome sequencing and assembly from short sequence read data 



Lucilia  
cuprina 

Drosophila 
melanogaster 

Musca 
domestica 

Genome size (Mb) 458 169 750 
Chromosomes 5+1 4+1 5+1 
N50 scaffold length 744,413 23,011,544 226,573 
Coding (%) 6.2 18.3 Not yet known 
Number of genes 14,544 15,771 17,508 
Repetitive seq. (%) 33.0 36.0 Not yet known 
GC content 30 42 35 

Genome comparison – By the numbers 



Genome annotation 

 

Key protein groupsa Number predicted 

Secretome 2,257 

Channels and transporters 552 

Peptidases 402 

Kinases 291 

Phosphatases 250 

G protein-coupled receptors (GPCRs) 216 

GTPases 97 

Ligand-gated ion channels (LGICs) 61 

Major sperm proteins (MSPs) 34 
Peptidase inhibitors 45 

Vitellogenins 20 

Excretory/secretory (ES) proteins 15 

a Based on first “freeze” of the genome;  

  some predicted proteins belong to multiple categories 

 
!



Blowfly Genome 

•  14,466	  genes	  idenIfied	  

•  11,962	  genes	  have	  a	  counterpart	  in	  housefly	  

•  2,950	  of	  these	  unique	  to	  the	  blowfly!!	  

– Tsetse	  fly	  has	  2,803	  unique	  genes	  



Rdl	  exon	  1	   2	   4	   5	   6	   7	   8,9*,11*,12*	  
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Rdl	  exon	  1	  
2	   3	   4	   6	  5	   7	   8	   9*	   10*	   11*	   12	  

Scafold568	  

Rdl	  region	  56535	  bp	  

131,720	   188,254	   345,065	  1	  

Rdl	  coding	  sequence	  [GI:2565319;	  1653	  bp]	  

Annotation of the Resistance to dieldrin (Rdl) locus 

Exon	  10	  missing	  in	  genome?!	  

Ronald Lee 



Lucilia cuprina genome sca!old105 [1.4Mb]

Ace region
 [56Kb]

> <> < > < > <
Gap Gap Gap Gap

Gap Gap Gap Gap

1Ace exon 2 - 4 5 6 7 8 9 - 11

ACE CDS CDS: 2,247bp; 11 exons
Protein: 749 AA

Annotation of the AChE gene 

Bert Breugelmans 



Lucilia	  cuprina	  genome	  scaffold	  120	  [1.2	  Mb]	  

Scl	  region	  
72	  kb	  

ConIg6410	  ConIg6409	   ConIg6412	  

Gap	  

ConIg6411	  

Gap	   Gap	  

Annotation of the Scalloped wings (Scl) gene 

Scl	  exon	  1	   2	   3	   4	   5	   6	   7	   8,9,10	  

Gap	   Gap	   Gap	  

Scl	  complete	  coding	  sequence:	  7962	  bp;	  exons	  1-‐10	  
	  (Chen	  et	  al	  1998;	  GI:	  1389670)	  

Ronald Lee 



Lucilia	  scaffold120	  [1.20	  Mb]	  
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Genome – Up close 
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Musca	  scaffold19256	  [0.22	  Mb]	  
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Lucilia-‐Musca	  microsynteny	  

Gap	  to	  be	  bridged	  
experimentally	  

Next	  scaffold?	  
Yes,	  proceed	  
with	  cauIon.	  

Lucilia	  scaffold441	  [0.40	  Mb]	  
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Lucilia	  cuprina	  
scaffold120	  [1.2	  Mb]	  CG
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2.63Mb	   11.8Mb	  
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Drosophila	  melanogaster	  chromosome	  X	  (Muller	  element	  A)	  
22.4Mb	  

Lucilia-Drosophila comparison 

2.63Mb	  
11.8Mb	  

Ronald Lee 





Testing for potential for resistance to evolve 
via the target identified in Drosophila 

Perry	  &	  Ba@erham,	  unpubl	  

Dα6	  gene	  
deleted	  

Lucilia	  cuprina	  ortholog	  

ppm	  spinosad	  



Important questions that can be addressed 

•  Novel	  insecIcide/vaccine	  targets?	  
– Lucilia	  specific	  genes??	  
– Genes	  expressed	  in	  1st	  instar	  larvae	  on	  sheep	  
– EssenIal	  genes	  for	  blowfly	  survival?	  
– CRISPR	  in	  Lucilia	  

•  Role	  of	  smell	  in	  strike?	  (CRISPR)	  
•  InteracIon	  of	  sheep	  and	  blowfly	  in	  strike	  iniIaIon?	  	  
•  Describing	  populaIon	  structure	  &	  movement	  
•  Are	  parIcular	  blowfly	  genotype	  more	  successful	  in	  
striking	  sheep?	  



Engineering mutations at will 

Any	  gene,	  	  
Any	  mutaIon,	  	  
Blowflies??	  


