
The importance of snakes, and the Burmese 
python, as model organisms
The evolutionary origin of snakes involved extensive 
morphological and physiological adaptations that included 
the loss of limbs, lung reduction, and trunk and organ 
elongation. Most snakes also evolved a suite of radical 
adaptations to consume large prey relative to their body 



Organization estimates that there are about 2.5 million 
venomous snake bites per year (about 1,400 in the US), 
resulting in about 125,000 deaths [19]. As a consequence, 
the health relevance of snake venom research is extensive. 
Genes identified in snake venoms are related to genes 
used in normal housekeeping and digestive roles in other 
vertebrates [3,4], but the details of how these have been 
modified by evolution to become functionally diverse 
toxic venoms cannot readily be determined without good 
comparative information from the full complement of 
genes from both venomous and non-venomous snakes.

Phylogenetic position of snakes and the python
Among vertebrates, the snake lineage represents a 
speciose (about 3,100 species) and phenotypically diverse 
radiation. Because snakes represent such an ancient 
(about 150 million years old) lineage on the branch of the 
vertebrate tree of life (Figure 1; squamate reptile diver



Figure 1. Phylogenetic tree of major amniote vertebrate lineages. Approximate divergence times are indicated. The turtle lineage is not 
included, and the placement of that lineage on this tree is controversial.
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17-fold coverage of the estimated 1.4 Gbp python 
genome, and is available from the NCBI accession 
AEQU000000000.1. This coverage is equivalent to about 
35X ‘virtual’ or ‘structural’ coverage of the genome, which 
includes the gaps in the paired-end sequences.

Computational genome assembly was conducted using 
SOAP de novo v.1.04, with a k-mer size of 31. This 
assembly yielded 1.128 million contigs, with a mean 
length of 944 bp and an N50 length of 1,355 bp. Using 
paired-end sequence reads, contigs were assembled into 
324,418 scaffolds that had a mean length of 1,397 bp and 
an N50 length of 2,186 bp. The total length of the 



larger suite of transcriptomic resources will be made 
available with the release of the second assembly of the 
python genome (v2.0). There is also a preliminary set of 
repeat element consensus sequences, estimated from 
genomic sample sequencing of 454 genomic shotgun 
libraries [21,27].

Strategy for sequencing the python genome
Our strategy for improving the existing python genome is 
to add substantial additional sequence coverage from 
slightly longer insert (600 bp) paired-end Illumina 
sequencing, together with 3-kb mate-pair paired-end 
sequence. We plan to have a total of 50X coverage of 
these mixed read types, predominantly from long (114 to 
150 bp) Illumina GAIIx paired-end reads.

The second draft assembly will be updated with the 
new short and long insert paired-end sequence data. 
Genome assembly will involve four principal steps that 
progress from forming contigs from raw quality-filtered 
sequence reads, to connecting contigs into scaffolds 
using paired-end sequence data, to gap filling (using all 
reads) and error correction. The set of smaller contigs 
will serve as anchors for addition of longer range insert 
sizes to increase scaffold length.

We therefore expect that contig lengths will be 
sufficient for most gene predictions and post-assembly 
alignment-based analysis. We also expect that the attri
butes of the python genome, being smaller and also lower 
in repetitive content than mammalian genomes (or other 
snakes), for example [27], together with our use of 
relatively long sequence reads, will produce a reasonably 
good quality assembly with moderately long contigs and 
scaffolds.

We will assess the accuracy of the assembled python 
genome using several methods, including read chaff rate 
(proportion of reads not incorporated into the assembly), 
read depth of coverage, average quality values per contig, 
discordant read pairs, gene footprint coverage (as 



general. A main focus of analysis will include transcrip
tome data that describes the dynamics of gene expression 
that accompanies major physiological transitions brought 
about by feeding in the python. We will also be 
conducting genome-wide analysis of protein evolution to 
detect patterns of molecular evolution indicating positive 
selection that may relate to key adaptations of snakes, 
and the python specifically. In addition to focusing on all 



effort. Therefore, an integral part of this vision includes 
the recruitment of, and interaction among, a diverse 
working group of researchers interested in using snake 
genomic resources.

The CSG is also directly involved with the reptilian 
subset of the Genome10K project [34], with the intention 
of making certain that efforts to build resources for 
particular species are not duplicated, and that scientific 
arguments for the need for genomic resources of particu
lar types, or for particular snake lineages, get translated 
into priorities for future sequencing initiatives, and that 
all this gets translated to the community through the 
snake genomics website [21]. At the website we have 
created pages with links to available snake genomic 
resources, and posted updates (news) on major projects, 
such as the status of various snake genomics sequencing 
projects and data releases; RSS feeds have been set up so 
that changes to the various pages can be updated through 
RSS readers automatically once subscribed to the feed. 
We have also set up an email list system so that interested 
researchers can request to receive occasional email 
updates related to snake genomics. Lastly, for researchers 
interested in becoming directly integrated into ongoing 
or future CSG projects, email contacts for the lead author 
are provided on the site.
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