








a sequence of glucose rings, DNA is a
sequence of nucleotides, and proteins
are sequences of amino acids. In gen-
eral, there are only 20 types of amino
acids, 4 types of DNA nucleotides, and
1 type of cellulosic glucose. Informa-
tion flows easily in biological systems
because of the simplicity of this ar-
rangement. An alien organic molecule
would likely be a sequence of repeated
units too. Those units, however, need
not be the same we are familiar with:
they could be anything stable enough
to carry information. If found in a soil
sample from another planet, a signifi-
cant proportion of a repeated pattern

of arrangements would suggest that
life has left a mark.

Expectations for the future
The search for extraterrestrial life is
intimately linked to the development
of new astronomical technologies.
As we devise more and better ways
of looking at the universe, our astro-
biological searching skills will only
improve. Only ten years ago, NASA
founded the Astrobiology Institute to
conduct research in this field and the
European Space Agency is design-
ing a project named Darwin Mission
with the purpose of finding distant
habitable planets [18]. As of October
2008, no conclusive evidence of life
outside of our world has been found.
But only time will tell if that state-
ment is definitive or not. For now,
our search for “new life” continues.
The course of that search is not yet
entirely plotted but our engines are
engaged. Let us hope that science
goes where no man has gone before.

—~Fernando Racimo 11 is an Organismic
and Evolutionary Biology concentrator in
Currier House.

®

Focus: Brave New World

References

[1] Drake, F; Sobel, D. Is Anyone Out There? The
Scientific Search for Extraterrestrial Intelligence.
New York: Delacorte (1992).

[2] Ward, P.D.; and Brownlee, D. Rare Earth: Why
Complex Life is Uncommon in the Universe. New
York: Copernicus Books (2000).

[3] Gonzalez, G.; Brownlee, D.; Ward, P.D. The Ga-
lactic Habitable Zone: Galactic Chemical Evolution.
Icarus 152 (2001), 185-200

[4] Hart, M.H. An Explanation for the Absence of
Extraterrestrials on Earth. Q.J. R. Astr. Soc. 16
(1975), 128-135.

[5] Billi, D.; Friedmann, E.l.; Hofer, K.G.; Caiola,
M.G.; and Ocampo-Friedmann, R. lonizing-radiation
resistance in the desiccation-tolerant cyanobacte-
rium Chroococcidiopsis. Appl. Environ. Microbiol. 66
(2000), 1489-1492.

[6] Pikuta, E.V.; Hoover, R.B.; Bej, A.K.; Marsic, D.;
Whitman, W.B.; Krader, P.E.; and Tang, J. Trichococ-
cus patagoniensis sp. nov., a facultative anaerobe
that grows at -5¢ C, isolated from penguin guano in
Chilean Patagonia. Int. J. Syst. Evol. Microbiol. 56
(2006), 2055-2062.

[7] Mancinelli, R.L.; Fahlen, T.F.; Landheim, R.; and
Klovstad, M.R. Brines and evaporites: analogs for
Martian life. Adv. Space Res. 33 (2004), 1244-1246.

[8] Harris, M.J.; Wickramasinghe, N.C.; Lloyd, D.;
Narlikar, J.V.; Rajaratnam, P.; Turner, M.P.; Al-Mufti,
S.; Wallis, M.K.; Ramadurai, S.; Hoyle, F. The de-
tection of living cells in stratospheric samples. In
Instruments, Methods, and Missions for Astrobiology
IV (2002), eds. R.B. Hoover, A. Rosanov, and R. Paepe.
Proc.SPIE, San Diego, 4495, 192-198.

Figure 5. lllustration of one of the Darwin
Mission telescopes, expected to be built as
part of a four-spacecraft flotilla that will
search for exoplanetary atmospheres with
the chemical signature of life.

[9] Paepe, R.; Hoover, R.B.; Van Overloop, E. Pat-
terned Ground as Evidence of Water on Mars. In
Permafrost Response on Economic Development,
Environmental Security and Natural Resource Po-
tential, NATO-ARW held in NOVOSIBIRSK, SIBERIA,
12-16, 1998, ed. R. Paepe (2001), 581-588. New
York: Kluwer Publishing.

[10] NASA news release - NASA Mars Lander Sees Fall-
ing Snow, Soil Data Suggest Liquid Past (09/29/08)
[11] Emmanuelle, J.J. Extreme life on Earth—past,
present and possibly beyond. Research in Microbiol-
ogy 157 (2006), 1: 37-48

[12] Arnold, L.; Gillet, S.; Lardiere. O.; Riaud, P.;
Schneider J. A test for the search for life on extra-
solar planets: Looking for the terrestrial vegetation
signature in the Earthshine spectrum. Astronomy and
Astrophysics 392 (2002), 231.

[13] McKay, David S., et al. Search for Past Life on
Mars: Possible Relic Biogenic Activity in Martian
Meteorite ALH84001. Science 273 (1996), 5277:
924 - 930.

[14] Golden, D.C.; Ming, D.W.; Morris, R.V.; Brear-
ley, A.; Lauer, H.V.; Treiman, A.H.; Zolensky, M.E.;
Schwandt, C.S.; Lofgren, G.E.; McKay, G.A. Evidence
for exclusively inorganic formation of magnetite
in Martian meteorite ALH84001, Am. Mineral. 89
(2004) 681-695.

[15] NASA Press Release - NASA’s Spitzer Finds Water
Vapor on Hot, Alien Planet (07/11/07)

[16] Crisp, D.; Tinetti, G.; Armstrong, J.; Parkinson,
C. AComprehensive Climate Model for Extrasolar Ter-
restrial Planets. AbSciCon 2004, NASAAmes Research
Center, Moffett Field, CA. International Journal of
Astrobiology 1, (2004): 35

[17] Mckay, C.P. An approach to searching for life on
Mars, Europa, and Enceladus

Space Science Reviews135, 1-4 (2008): 49-54.

[18] Darwin Overview - Space Science (European
Space Agency website, 11/17/06)

credit: European Space Agency (ESA)

| | Fernando_Racimo_-_Astrobiology2.indd 27

fall 2008 « Harvard Science Review 27

2/9/2009 11:32:32 PM | |



