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Introduction:  The possibility that transpermia, the inter-

planetary transfer of microorganisms, may have played a role 
in the origins of terrestrial life depends on the ability of mi-
croorganisms to survive the voyage.  While it is unlikely that 
loose microbes could escape a planet’s gravity well or survive 
radiation and vacuum or entry through a planetary atmos-
phere, approximately one ton of Martian rock ejected via ma-
jor impact events arrives on Earth each year in the form of 
meteorites (8).  Some thirty meteorites have now been identi-
fied as having originated in the Martian crust (13,14), and 
these represent only a small sampling of transferred Martian 
rocks.  Although most of the interplanetary material that ar-
rives on Earth has spent several million years in space, it is 
estimated that one out of 107 Earth-impacting Mars rocks has 
made the interplanetary journey in less than a year (8) and that 
every million years, approximately ten rocks larger than 100g 
are transferred from Mars to Earth in only two to three years 
(8).  It is known that major impact events are able to move 
rocks from the surface of a planet such as Mars to the surface 
of a planet such as Earth without heating their interiors to 
temperatures high enough to kill prokaryotic or eukaryotic 
microorganisms, either during impact/ejection on Mars or 
during entry through Earth’s atmosphere (18).  Alternatively, 
dust particles can be decelerated gently in the upper atmos-
phere of a planet such as Earth, thus reaching the surface 
without excessive heating of the dust’s contents (1). Whether 
survival of active microbes or spores during the interplanetary 
transfer phase itself would be sufficient to allow for transper-
mia is unknown.  Previously, microbial survival in space has 
been investigated, for periods of up to six years, though in low 
Earth orbit (LEO) (11,12,16) where radiation exposure is rela-
tively low, and outside the Earth’s geomagnetosphere, thus in 
the interplanetary radiation environment, but for relatively 
short durations (several days) (3,4,5,6,7,9,11,15,16).  The 
afformentioned studies demonstrated survivability of sporulat-
ing microbes as well as plant seeds.  To advance survivability 
knowledge to the level of 34 months in the interplanetary 
space environment, and thus in time range appropriate to the 
transpermia hypothesis, the Planetary Society is preparing an 
experiment known as LIFE (Living Interplanetary Flight Ex-
periment), which would fly on the Russian Phobos Soil mis-
sion.  The Planetary Society has flown hardware on numerous 
planetary missions.  In addition, The Planetary Society flew a 
test of microbial life in space [give acronym and what it 
stands for) on the Space Shuttle and add a numerical refer-
ence]. LIFE is being done in collaboration with the Space 
Research Institute and the Institute of Microbiology of the 
Russian Academy of Sciences.  Currently, the experiment is 
under formal consideration by NPO Lavochkin, the engineer-
ing organization building the spacecraft.  The experiment is 

being done in collaboration with Alexander Zakharov, Space 
Research Institute, Elena Vorobyova, Moscow State Univer-
sity, and Valery Galchenko, Inst of Microbiology. LIFE 
would test the survival of approximately ten species selected 
from among bacterial, archaeal, and eukariotic domains.  Or-
ganism selection is ongoing, but species will be selected based 
on two general criteria:  1) baseline data which exist for the 
organism based on previous survivability experiments in 
space;  2) organism survivability in “extreme” or Mars-analog 
environments.  The latter includes strains with radiation resis-
tance and/or the ability to metabolize lithotrophically.  The 
samples will be carried throughout all mission phases, from 
the launch until the Phobos sample return landing. The ex-
periment is passive, with no active control nor actuators. The 
experiment container will be integrated inside the sample 
entry vehicle, in spare volume between the aeroshell heat-
shield substrate and internal avionics(Svitek and Fraze). 
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