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Metazoan genomes published (up to 2006)
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Human Chimp   Mouse      Rat     Dog       Chicken     Takifugu Tetraodon

Anopheles Apis
Ciona intestinalis Oikopleura dioica

Drosophila melanogaster & pseudoobscura

Caenorhabditis elegans & briggsae



Other essentially ‘complete’ Metazoan genomes 
Pictures from here removed for copyright reasons.

Macaque Cow Opposum Xenopus  Zebrafish        Stickleback

Sea urchin     Schmidtea Lottia Amphioxus      Ciona savignyi Medaka

Several nematodes, 
notably Caenorhabditis remanei & Brugia

Nematostella

10 more Drosophila species Daphnia Tribolium Nasonia Sponge
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Mammals – as of 2006

• Placentals
– Human, chimp, mouse, rat, dog = published
– Orang utan NHGRI  7x in progress
– Gibbon NHGRI, approved
– Macaque draft assembly released
– Marmaset NHGRI  2x approved, not started
– Bat NHGRI, 7x approved
– Cat NHGRI  2x in progress, upgraded to 7x plan
– Cow draft assembly released
– Elephant NHGRI  2x approved, upgraded to 7x plan
– Shrew NHGRI  2x approved, not started
– Hedgehog NHGRI  2x approved, not started
– Guinea pig NHGRI  2x approved, upgraded to 7x plan
– Tenrec NHGRI  2x approved, not started
– Armadillo NHGRI  2x approved, upgraded to 7x plan 
– Rabbit NHGRI  2x approved, upgraded to 7x plan
– Tree shrew NHGRI, 7x approved

• Marsupials
– Opposum draft assembly released
– Wallaby NHGRI 2x approved, not started

• Monotremes
– Platypus NHGRI draft assembly, started
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Other vertebrates
• Birds

– Chicken – done 2005
– Zebra finch – now approved, underway 2006

• Reptiles
– Anolis lizard – NHGRI approved 2005
– Freshwater turtle – NHGRI approved 2006

• Amphibians
– Xenopus tropicalis done 2006

• Basal sarcopterygians
– Coelacanth approved 2006

• Ray-finned fish
– Three-spined stickleback Almost done
– Takifugu Done
– Tetraodon Genoscope done 2005
– Zebrafish Sanger, almost done 2006
– Medaka almost done 2006
– Gar approved 2006

• Cartilagenous fish
– Skate Raja erinacea NHGRI approved
– Ratfish NHGRI provisionally approved

• Jawless vertebrates
– Sea lamprey Approved, problems
– Hagfish Approved 2006 
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Phylum Arthropoda
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e.g. spider millipede shrimp, Daphnia fly

Chelicerata Myriapoda Crustacea Insecta

Insects related to Crustacea
Insects inside Crustacea?

Revised (molecular) phylogeny



Phylum Arthropoda

Chelicerata Myriapoda Crustacea Insecta

Insects related to Crustacea
Insects inside Crustacea?
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e.g. spider millipede Daphnia fly

Revised (molecular) phylogeny



Class Insecta
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e.g. bristletail pea aphid fly

Wingless insects   Hemimetabola Holometabola

Complete
Metamorphosis
(pupa)

Two pairs wings



Class Insecta Pea aphid – in progress

Wingless insects   Hemimetabola Holometabola

Complete
Metamorphosis
(pupa)

Two pairs wings
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e.g. bristletail pea aphid fly



Holometabola
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e.g. beetle honey bee butterfly fly

Coleoptera Hymenoptera     Lepidoptera     Diptera



Coleoptera Hymenoptera     Lepidoptera     Diptera

Holometabola
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e.g. beetle honey bee butterfly fly



Now for an example of how comparative genomics 
can be used to understand a set 

of Drosophila genes



Gene name Gene family Expression/function

tinman NK4 all mesoderm; later dorsal muscle (e.g. heart)
bagpipe NK3 visceral mesoderm (e.g. around midgut)
ladybird Lbx heart cell fate; segmental border muscles
C15 Tlx alary muscles
slouch NK1 somatic muscle; differentiation of muscle fibres

msh/Drop Msx muscle identity  (and VNS)

An unusual homeobox gene cluster in Drosophila : the NK-like genes 





These fly genes have human orthologues; 
therefore, it is an ancient gene cluster

Drosophila homeobox Human homeobox

NK4 (tinman) ~ NKX-2.5, -2.6, -2.3

NK3 (bagpipe) NKX-3.1, -3.2

lbe & lbl LBX-1, -2

C15 (93Bal) TLX-1, -2, -3

slouch (S59) NKX-1.1, -1.2



‘NK’ class homeobox genes are scattered on 
9 locations on 5 human chromosomes



Maybe they are remnants of 4 gene clusters
that have split and dispersed ?



POLLARD & HOLLAND Current Biol 10: 1059-1062LUKE et al PNAS 100, 5292-5295
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NK4      NK3• Scaffold 1

• Scaffold 2

• Scaffold 3

Lbx Tlx

NK1 NK1



DOUBLE PROBES

a. Contig 1, contig 2

b. Contig 3, contig 2

TRIPLE PROBE

Contig 1 (green) and contig 2 vs contig 3 (red)

Filipe CASTRO
LUKE et al PNAS 100, 5292-5295
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Conclusions

Dobzhansky “Nothing in biology makes sense except in the light of evolution”
Holland “Nothing in genomics makes sense except in the light of evolution”

• Drosophila is a metazoan (animal) – diversity of metazoan genomes
• Drosophila is a bilaterian – diversity of bilaterian genomes 
• Drosophila is an ecdysozoan – insect and nematode genomes
• Drosophila is an arthropod – not very well sampled
• Drosophila is an insect – Holometabola well sampled, rest not

• Phylogeny plus genome sequences allows insight into genome 
evolution
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