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Hunting zombie viruses Iin ancient Siberian permafrost

Traceset fossiles vivants des virus dans le pergésgmdrien
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Permafrostwhere?

Permafrost

24 % of the North hemisphere.

Up to 1 Milliory-old
Up to 1 km deep
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Permafrostviruses the trigger (2013)

Regeneration of whole fertile plants from 30,000-y-old
fruit tissue buried in Siberian permafrost

Svetlana Yashina®', Stanislav Gubin®, Stanislav Maksimovich®, Alexandra Yashina®, Edith Gakhova?®,
and David Gilichinsky®?

Institutes of “Cell Biophysics and ®Physicochemical and Biological Problems in Soil Science, Russian Academy of Sciences, Pushchino 142290, Russia

Edited* by P. Buford Price, University of California, Berkeley, CA, and approved January 25, 2012 (received for review November 8, 2011)

Founder of thegeocryologyaboratory,in
PuschinqRussia).
Studied permafrost bacteria sind®85.
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Dr. Davidsilichinsky LyubovShmakovakElizavetaRivkina
(1948C 2012) Institute of Physicochemical & Biological Problems in
Soil SciencdushchinpRussia.




Viruses from inert particlesto life

g « seed» « manymore seeds»

« germinate»




Systematicsearchfor acanthamoebé&killingviruses

Antibiotic-adapted
Acanthamoeba cultures
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Gilantvirusesfrom late Pleistocendend ofNeanderthal

In-depth study of Mollivirus sibericum, a new 30,000-y-
old giant virus infecting Acanthamoeba

Matthieu Legendre™’, Audrey Lartigue™’, Lionel Bertaux®, Sandra Jeudy®, Julia Bartoli®?, Magali Lescot?,
Jean-Marie Alempic®, Claire Ramus®“, Christophe Bruley®“9, Karine Labadie®, Lyubov Shmakova', Elizaveta Rivkina',
Yohann Couté™“¢, Chantal Abergel®?, and Jean-Michel Claverie®9-

22 Sept.2015

Thirty-thousand-year-old distant relative of
giant icosahedral DNA viruses with a
pandoravirus morphology

Matthieu Legendre®', Julia Bartoli®', Lyubov Shmakova®, Sandra Jeudy?, Karine Labadie®, Annie Adrait?,
Magali Lescot?®, Olivier Poirot®, Lionel Bertaux®, Christophe Bruley®, Yohann Couté?, Elizaveta Rivkina®,
Chantal Abergel®?, and Jean-Michel Claverie®®-?

3 Mars, 2014
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Ancient "Giant Virus" Revived From s
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Siberian Permafrost e

~Lauren buull

BEAE o s News  Sport = Weather = Shop Reel ~Travel More  C|imate change could release more ancient viruses. Is there a risk to humans?
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Are There Zombie Viruses In The Thawing Permafrost?

NPR - 24 janv. 20186
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rﬂ Permafrost: a climate time bomb? et eI i

F.I hys D rg I—\- del: 2 D ‘] a SHOULD NOT BE APPROACHED.

Permafrost—soil that is frozen, although not necessarily permanently .. ZOMBIE VIRUS |

scientists revived a giant but harmless virus, dubbed Pithovirus .

» TENSE s JERRF YNNG CUISTROFICUE Fan? ATz,

ZOMBEEVIRUS,

Global warming could unleash viruses that have lain dormant for ...
The Independent - 5 mai 2017
‘Permafrost is a very good preserver of microbes and viruses, because it is .. when

exposed to light, certain “giant” viruses could signal danger.
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Our last sampling
mission (2019)
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Yakutsk

APopulation of 341,000
ACreatedn 1632
ACapital of theSakhaRepubliqYakutid

AExtremely continental subarctic climate, Yakutsk has the coldest
winter temperatures for any major city on Eardwérage below
b H°C, year average8 °Q

AYakutsk is the largest city built on continuous permafrost
AThe lowest temperature recorded in Yakutsk was n°@ n

APrimary economic activity stems from mining activities in the region,
particularly coal, gold and diamonds



First impressioirom Yakutsk
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Buildings mushot touch the ground
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Permafrost fortourists

« Kingdomof permafrost»




TheMelnikov permafrost Institute (RAS)

Mammoth baby found Dima

It was found in June 1977, in the Susuman gold field, in the Kirgilyakh
Creek valley, in the upper reaches of the Kolyma River. Six months old male
mammoth baby was under 2 meter layer of frozen rock debris and silt on the
gentle slope of the valley. The absolute age of it is 39 thous years. Its height

in wither is 100 cm, the weight is 61 kg, when it was alive supposedly it was
100 115 kg.
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Gettingto Tcherski

Tcherski
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AR A On the Kolyma river, 1920 keastfrom Yakutsk
N A6 np nc °d@ NRET mMcMa
A Foundedn 1931 Gulagcity)
A Population 2700




To theNorth-East science station
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Duvanny Yar

Kolyma rive




Boat trip to getto Duvannyyar




On site:two very different Kolyma riverbanks




