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Salmonella typhimurium Methanospirillum hungatii

Very Different Prokaryotes

In each image, one of the cells has nearly finished dividing. On the left are bacteria;
on the right are archaea, which are more closely related to you than they are to the
bacteria.
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... Suurin osa elamaa on mikroskooppista, yksisolt
... Ja hyvin moniin olosuhteisiin sopeutunutta
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Elaman edellytykset
maallmankaikkeudessa _




Elaman edellytykset voisivat ta
muillakin planeetollla, ja muiss
aurinkokunnissa




Mutta ONKO SIELLA ELAMAA?"

Helppoja kysymyksia:
A Onkovetta?? Jos orc sitten VOI olla“glmas
=> ELAMAN VYOHYKKEET
A Avaruudess&ALJON orgaanisia molekyyleja
(CHNOPS)tama el ole rajoittava tekija

A Mutta onko oikeita rakennuspalikoita
(edellamainittuja, tal muita sopivia?)




VOIKO SIELLA SYNTYA ELAMA;

Vaikeita kysymyksia:
AMiten rakennuspalikat syntyvat?
AMissa rakennuspalikoita esiintyy riittavast

AMiten voivat liittya riittavan isoiksi
(toimiviksi) yksikoiksi (molekyyleiksi)
bbbl bl
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ELAMAN SYNTY MAASSA
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Phoenixin raapaisujalki
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Curiosity

€

Landing site ofNasa's Curiosity roveéndicated bythe black ellipse, next to Aeolis Mons in Ga
Crater. Photograph: NASA/J€hltech/ESA/DLR/FU Berlin/MSSS



Veden muovaamia sedimentteja?
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Veden altheuttamaa eroosiota
Marsissa (?) jJa Maassa
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Vetta Marsissa
A Napajaatikot
A Kuuraa/Lunta (Viking)
A Pinnan alla olevaa jaata (Phoenix)
A Jaatynyt meri (MRO)
A Vesijaapilvia
A Jaata kraatterin pohjalla
A Valumajalkia kraattereissa ja kanjonien reunoissa

A Hematiitti, fyllosilikaatit, ja muut vetta vaativat
mineraalit

A Sedimenttikerrostumat kivissa
A Veden virtausjalkia
A Muinaisen meren aariviiva



Marsin reiat (NASA)
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UUSI IDEA: ELAMAN KALASTAMINEN
YOLbhe¢OYhL{¢9b €9Yh{, 6 {¢99al
Dirk SchulzeMakuch Alberto G.Faire and AlfonsoDavila ASTROBIOLOGY
Volume 13, Number 7, 2013










0.6. Titan

A Saturnuksen ja Aurinkokunnan suurin kuu
A limakeha typpi (big 90%) ja metaani (Gl41%)
A 1.6 bar, 90 K (£180C)

A Titanin pinnalla on tutkan ja nyt Huygensin ja Cassninin
 gdzf £ KI @l Adddz 2t SOy &aAaft s
- arveltu olevan etaanja metaanijarvia.

A Lienee paljon orgaanisia molekyyleja

A Prebioottinen kemia todennakdista

At AYYlYy €1A0S0¢ @SairaNNUN ol
A Jos on elaméaa, niin se lienee varsin eksoottista

A Huygens pinnalle 2007 ja Cassini radalla 2007 alkaen

A http://saturn.jpl.nasa.gov/home/index.cfm









Entapa exoplaneetat ...

Talvaankappaleiden
asuinkelpoisuude@rviointi
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MAPPING THE HABITABLE UNIVERSE _

Content Projects > The Habitable Exoplanets Catalog > HEC: Media >

ol HEC: Periodic Table of Exoplanets
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Planetary Habitability Laboratoky
planeettojen luokittelu:
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EXOPLANEETAT

luokiteltuna Habitable Exoplanet Catalog (HHGettelossa
see: http://phl.upr.edu/projects/habitableexoplanetscatalog/media/pte
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Figure 1. Currentconfirmedexoplanetsclassified into eighteen thermahass categories.



http://phl.upr.edu/projects/habitable-exoplanets-catalog
http://phl.upr.edu/projects/habitable-exoplanets-catalog

Exoplaneettakanditaatteja
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Figure 2 CurrentNASAeplerexoplanetscandidates havaittu ylikulkumenetelmalla




One solar system found by the telescof€eplerll - contains a Suike star and six
planets(Source: NASA/Tim Pyle ,
http://www.abc.net.au/science/articles/2011/02/03/3128763.htm)




USA:

Astrobiologiac
kansainvalista tutkimusta

NASA: avaruuslennot, satelliitit, ISS

NASA AS

ROBIOLOGY INSTI

koulutus, tiedotus

U

E; perustutkin

EUROOPPA, AUSTRAALIA, JAPANI, KIINA, VEI

ESA

KANSALLISET AVARUUSJARJESTOT JA
ASTROBIOLOGAMNSITUUTIT



NASAN uughstroBiologian
tiekartta tekellla

A https://www.astrobiologyfuture.org/forum
A Early Evolution of Life & the Biosphere
A Evolution of Advanced Life

A Planetary Conditions for Life

A Prebiotic Evolution

A Solar Systems Exploration



https://www.astrobiologyfuture.org/forum
https://www.astrobiologyfuture.org/forum/1-single-question-discussions/early-evolution-of-life--the-biosphere
https://www.astrobiologyfuture.org/forum/1-single-question-discussions/evolution-of-advanced-life
https://www.astrobiologyfuture.org/forum/1-single-question-discussions/planetary-conditions-for-life
https://www.astrobiologyfuture.org/forum/1-single-question-discussions/prebiotic-evolution
https://www.astrobiologyfuture.org/forum/1-single-question-discussions/solar-systems-exploration

Lyhyesti aihelsta:

A PrebioticChemisty "How can we measure thevolvabilities
of different chemical systems, their likelihoods of arising from
non-evolvable chemistry, and their capacities to evolve
greater genetic and metabolic complexity?"

A PlanetaryConditions for Life"What is the timing and relative
Importance of each of the processes responsible for the
delivery of volatiles to the terrestrial planets, and what
conditions are required for those volatiles to make both
organics and liquid water?"

A Evolutionof advanced life’'What are the relative roles of
Intrinsic and extrinsic factors that promote or impede the
evolution of life from simple cells to more complex kinds of
cells, organisms, and communities?"

A EarlyEvolution of Life & the BiospheréGenerally and
specifically, what key areas of research have been under
explored in past studies of early Earth environments and life
T In other words, where do the most exciting future research
opportunities lie and why?"



Euroopan astrobiologteoadmap

http://www.astromap.eu/

A Study of the origin, evolution and distribution of life
In the context of cosmic evolution.

A strengthening the coordination on the European
landscape, the project will organise expert workshops
and community consultations to support the
identification and integration of scientific priorities.
Furthermore, the project also intends to develop an
accurate mapping of the European scientific landscape
In the fields of astrobiology and planetary exploration,
considering the expertise, the infrastructures but also
education aspects.
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