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Giant viruses open Pandora's box
Genome of largest viruses yet discovered hints at 'fourth domain' of life.

18 July 2013

The organism was initially called NLF, for “new life form”. Jean-
Michel Claverie and Chantal Abergel, evolutionary biologists at
Aix-Marseille University in France, found it in a water sample
collected off the coast of Chile, where it seemed to be infecting
and killing amoebae. Under a microscope, it appeared as a
large, dark spot, about the size of a small bacterial cell.

Later, after the researchers discovered a similar organism in a
pond in Australia, they realized that both are viruses — the
largest yet found. Each is around 1 micrometre long and 0.5
micrometres across, and their respective genomes top out at
1.9 million and 2.5 million bases — making the viruses larger
than many bacteria and even some eukaryotic cells.

But these viruses, described today in Science1, are more than
mere record-breakers — they also hint at unknown parts of the
tree of life. Just 7% of their genes match those in existing
databases.

“What the hell is going on with the other genes?” asks Claverie. “This opens a Pandora’s box. What kinds of
discoveries are going to come from studying the contents?” The researchers call these giants Pandoraviruses.

“This is a major discovery that substantially expands the complexity of the giant viruses and confirms that viral
diversity is still largely underexplored,” says Christelle Desnues, a virologist at the French National Centre for
Scientific Research in Marseilles, who was not involved in the study.

Claverie and Abergel have helped to discover other giant viruses — including the first2, called Mimivirus, in 2003,

Pandoraviruses infect amoebae and are larger
than some bacteria.

CHANTAL ABERGEL/JEAN-MICHEL CLAVERIE
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and Megavirus chilensis, until now the largest virus known3, in 2011.
Pandoravirus salinus came from the same Chilean water sample as M.
chilensis. Claverie picked up the second Pandoravirus, P. dulcis, from a pond
near Melbourne, where he was attending a conference.

The viruses’ presence on separate continents helped to establish that they were
not artefacts of known cells. It also suggests that the Pandoraviruses are
widespread, Claverie says.

Indeed, other scientists had previously mistaken them for parasitic or symbiotic
bacteria. Rolf Michel, a parasitologist from the Central Institute of the
Bundeswehr Medical Service in Koblenz, Germany, found one in 2008, in an amoeba living in the contact lens of a
woman with keratitis4. “Reading this stunning article, I recognized that both P. salinus and P. dulcis are almost
identical to what we described a few years ago,” he says. “We had no idea that those giant organisms could be
viruses at all!”

The researchers showed that Pandoraviruses lack many of the hallmarks of cellular organisms such as bacteria.
They do not make their own proteins, produce energy via ATP or reproduce by dividing.

They do, however, contain some of the core genes that are common to giant viruses, and they have a viral life
cycle. Under an electron microscope, the researchers saw the viruses being taken up by amoeba hosts, emptying
their proteins and DNA into the host cells, commandeering the host-cell nuclei, producing hundreds of new viral
particles and, finally, splitting the host cells open.

The researchers are now trying to determine the viruses’ origins by characterizing the unknown genes and the
proteins they encode. They have long suspected that giant viruses evolved from cells; if they are right, the
ancestors of Pandoraviruses must have been very different from the bacteria, archaea and eukaryotes we have
today. “We think that at some point, the dynasty on Earth was much bigger than those three domains,” says
Abergel. Some cells gave rise to modern life, and others survived by parasitizing them and evolving into viruses.

The discovery suggests that scientists’ may revise their concept of what a virus looks like. “After reading the
article, many people may wonder if they have something on their shelves that might be a giant virus,” says
Abergel. “We still have more crazy things in store that we expect to be able to publish next year.”
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Mohammad Moniruzzaman • 2013-07-23 09:12 PM

The fact that this one doesn't have a capsid encoding gene is interesting. I remember it was previously
suggested that viruses could be classified as 'capsid encoding' lifeforms whereas others as 'Ribosome
encoding' lifeforms. With more than 1900 genes having no significant similarities to anything, this is surely
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going to open up scopes for a lot of research. Exciting time ahead!

Torbjorn Larsson • 2013-07-24 09:05 PM

Thank you, I did not know about the absence of capsids! Paywall, so I haven't got around to fish the
paper up. (But it turns out it shows in the free supplement, table S3.) Also from the supplement, the
phylogeny is related to the suggested phylogenies shows nearest relationships with the other giants,
as well as eukaryotes. You would think the short descriptions would mention some of that.

Aakash Pandey • 2013-07-23 02:09 AM

Out of millions of species on the planet, we know very little of them. There are two ways that we can go
and seek out about new life forms in this vast complex field: one is to go in the field get sample and study
about it, another is to predict the possibility of new life forms http://www.newscientist.com/article/dn20265-
biologys-dark-matter-hints-at-fourth-domain-of-life.html#.Ue3kYdLIsVo. The nucleotides of the DNA permit
in several combinations forming stable strings of DNA of varying lengths and form different life forms. It
might be possible using theoretical and mathematical biology to predict and study about new life forms
possible from the combination of same basic nucleotides that we are made off........anyway.....this was an
exciting discovery :-)

Matthieu Vermeren • 2013-07-23 08:35 AM

Good grief! Are you suggesting that biology goes the way physics and specially theoretical physics
has gone? It seems to me that they have been building vast models only for these to be utterly
destroyed by experiments (granted, these were not trivial). I'd much rather explore the field, it's a lot
easier and cheaper than to build a gigantic atom smasher.

Aakash Pandey • 2013-07-23 01:03 PM

My point was that if we want to know the root of life and the fundamental laws of life that guide
the origin and evolution then we need to get help from theoretical biology.No doubt the life in
initial condition were the outcomes of game of chance but as the moves proceed then it can
follow some pattern and have certain degree of predictability. If we can follow the pattern I think
we can have a firm grasp on origin and evolution of life. As in theoretical physics where
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predictions are made with the help of models(for eg. the prediction and findings of Higgs
boson), we cannot always go, seek and test in the field by hit and trial method. Rather the
convenient way to approach the problem would be to develop a valid model. This is not the
case of present situation in biology but my view is that the field will gradually bend towards that
path. However, that;s just my view( including some theoretical biologists)
http://stevem2500.wordpress.com/2007/05/25/conflating-the-gulf-between-modern-
mathematics-and-biology/

Sidney silva • 2013-07-22 02:45 PM

has to be revised the concept of virus true ..

Niyaz Md • 2013-07-21 09:06 AM

I also think that the concept of Virus should be revised.

Usman Zafar Paracha • 2013-07-19 08:29 PM

"Alien virus"... Interestingly, this article made me to think of the first part of "The X-files, Fight the Future"
(1998) that was about an alien virus and its vaccine... So it really means, "The Truth is out There".
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