
 

Huge step forward in decoding genomes of
small species
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Sanger Institute researchers, working with PacBio, have obtained a high-quality
whole genome from just a single mosquito's DNA. Credit: James Gathany, CDC
PHIL

For the first time, scientists have read the whole genetic code of one
single tiny mosquito. Traditionally, it has been difficult to extract enough
DNA from insects and other small organisms to build a high quality
genome for a single individual. Scientists from the Wellcome Sanger
Institute and Pacific Biosciences worked in partnership to advance
technology and lower the starting amount of DNA needed to just 'half a
mosquito-worth', producing the first high quality whole genome of a
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single mosquito.

The results, reported in Genes open the door to understanding the true
genetic diversity of insects and other arthropods, which comprise the
most diverse animal group in the tree of life.

In 2018, collaborating organisations around the world officially launched
the Earth BioGenome Project, a global mission to sequence all 1.5
million known species of animals, plants, protozoa and fungi on Earth.
The Earth BioGenome Project will ultimately create a new foundation
for biology to drive solutions for preserving biodiversity and sustaining
human societies.

When studying the biology of a species, the genome of a single
individual can be used as a reference to explore the genetic differences
attributing to varying susceptibility to disease, fitness and adaptation
within others of the same species.

However, it is much easier to extract DNA and sequence the genome of
some species over others. In particular, it has not been possible to
assemble the genome from single small organisms such as insects using
current sequencing technology. This leaves the genetic codes of
individual insects and other similar-sized species inaccessible.

Until now, scientists have had to pool the DNA of multiple individuals
of the same species, or inbreed them to produce genetically related
individuals, in order to gather enough DNA to build a genome. This
creates challenges when putting the genetic sequence back together again
after it has been sequenced, as it can be difficult to know which genetic
fragment came from which individual, resulting in genome sequences
full of gaps and errors.

In the new study, Sanger Institute researchers worked with scientists at
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the sequencing technology provider, Pacific Biosciences (PacBio) to
produce the first high-quality genome from a single insect using new
technology that reduces the starting DNA needed.

Sanger scientists extracted DNA from a single Anopheles coluzzii
mosquito and sent it to PacBio in the United States.

To reduce the amount of starting DNA required for genome sequencing,
the PacBio team tweaked the preparation chemistry for genomic
sequencing. They removed two steps from the process that result in the
loss of DNA: shearing – cutting the DNA fragments into certain size
ranges, and size selection – removing the unwanted small fragments.

The team were able to generate a high quality genome from just 100
nanograms of DNA – about half a mosquito's worth – which is over an
order of magnitude less than the 5 micrograms of DNA previously
required.

The resulting genome was quick to assemble, complete and accurate. As
a result of the complete genomic picture, nearly half of the previously
unplaced DNA fragments for this mosquito species could now be placed
within the correct chromosomal context.

This advance could have positive potential for humans as well, for
example in the future it could be possible to assemble the whole genetic
code of a patient's cancer, from a single biopsy.

  More information: Sarah Kingan et al. A High-Quality De novo
Genome Assembly from a Single Mosquito Using PacBio Sequencing, 
Genes (2019). DOI: 10.3390/genes10010062

3/4

http://dx.doi.org/10.3390/genes10010062


 

Provided by Wellcome Trust Sanger Institute

Citation: Huge step forward in decoding genomes of small species (2019, January 29) retrieved 7
May 2024 from https://phys.org/news/2019-01-huge-decoding-genomes-small-species.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://phys.org/news/2019-01-huge-decoding-genomes-small-species.html
http://www.tcpdf.org

