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Abstract: We have discussed current plans of astrobiology in worldwide, especially for searching
life on Mars and proposed a new life detection project on Mars. Our proposal was to search
methane-oxidizing microbes from a depth of about 5 - 10 cm below the surface at methane

emitting sites by fluorescence microscopy combined with amino acid analysis and mass

spectrometry. We have also designed a small microscope that is several kg in weight. To save

electricity and detect low fluorescent emission, laser diodes (LD) as the illuminant to excite

dye-labeled samples and back-illuminated charge-coupled device detectors would be useful,

respectively.
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Table 1. HIER EOAEMOEFIRR & K EBREE

(Yamagishi et al. in press)

Factor Limit for terrestrial life ﬁ:::urement,’eslimate on

Gravity ~ 0 to unknown higher g 0376 g

Temperature Active from -20°C to 122°C -87°C t0 20°C

Survivable lowest: unknown Atmosphere 0.4 to 0.87 kPa
Pressure

Survivable highest: 1.6 GPa (ca. 6/1000 of the Earth’s)

Vacuum Survivable 0.4 kPa
Salinity CAO0L fenging B
(NaCl%) 0 to >30% (saturation) Evaporites
Water activity ~ 0.6 (bio-activity) 0
(Desiccation) ~ 0 (survival)

UV radiation ~5000 J m™ ~20Wm?
ITonizing ~ 20000 Gy . o
radiation (1440 Gy day’l) 0.4 mGy day
pH -0.06to 12.5 7.7+0.5

Redox potential  Limits undefined Highly oxidizing

A ERATE & LTI, SORBAMEE &2 W 7o f s
L BRI LTeEMIEENKRSRE L, 7 2 BRERIR
sua~ 7T I7ROEESITEESE CHRINT 5 HikE
MAE DY FIEERE L, SOtBRMEesEIT. ”
TR L2 ARy F 2 bR L IRV 745
FHiETHY, RPEERREWZ EBXFETH D, Z
NETITESZ L OREEAEENPBRINTEY, 0
NG B OERITHIS U 7o & FE O 056 2 (A
HHbHETHWS, T7hbb, MizoNt%2XE4 2%
MR AE, BRSO BCYE R AE, R
TEMEEORBNEE 2 RN T 2 R E L HAGDET
A%, dOBEMEEIC L EmiRE B bkl %
B L7, ok 2HH L <T I ) Bt 217
9, HEROAMITT T, 20 FED LT 2 /)
LRRBHB R EEFESTEY ., KEDOAMK LR
PIUDRLFNHERER T X BN E D hETHRD
FIZEY, EMEOHEEMD LN TED LB X

TW5,

4. AL Ok

HOCBAMEE LB IC BT, BFEEOLAED R Y
V== 7 & T o fe BB NAFEOF DL
R 0 (L oD HIEEURE, BB R+ (JSC MARS-1A
SIMULANT) %% f\WC, BRET OMAEDRICHE L
A mFEERK L, ZORE, laER
& L Ti%, TMA-DPH, FMI1-43 %5 &= 3
& L TiX. SYBR Green, SYT09, Propidium Iodide,
Acridine orange %, fUHNEENMRIIAFE L L TIX

CFDA, CFDA-MENHZNTH L Z Lol
INAOETRREE O RREFCIE. X, Z i, 0 fhEK
BREAE 2 B0 A1), K 32, lem® O#FiPHZ EE L, A
WHEIF CTOR A AR T A ML 2 5T L7
(Fig. 1.), JIRENIL, AESMbOT=D, &K 375nm
(405nm) . 488nm, 638nm D L —WF—& A F— K&
BLl, L—HF—t—Lrar A4 F—%HFANTIA
DIET 7 A NR—Z NGB U CHMBEAR A~ A 251
EEBZLE, LY, 1THEEDOL—F—X1
ﬁ~Pmi5ﬁ%ﬁ$ﬁwf@<\@ﬁ@ﬁ4fw
R mfr &8, At eE LTHWD KEHEEIZ
RECTH D, T, HOLBEEEIL, 517‘674’/1/5'3“
4%w%ﬂ%¢é;&_;of\5ﬁ§b6@m7
EIC L. ZEOE AR TE S LT LT,
L — P —DEIIITIEERE L v R &N BN, 6
FHEH VT MEFALTCY I 2L —2 3 UETV, B
NECTH T 7 AN—~AARTTEHENTED LI
Tpolo, MHEEIL, MERaticxhs T 5729
%ﬁﬂ%?‘écwﬁﬂ%f%%ﬁﬁb\é%fﬁf%éo

3 S i HICCD H (8 3 T

Fig. 1. HOGEABEE O N

4. BHEIHR

1. Beal, E. J. et al. 2009. Manganese- and iron-dependent
marine methane oxidation. 325(5937),
184-187.

2. Benner, S. A. et al. 2000. The missing organic
molecules on Mars. Proc. Natl. Acad. Sci. USA 97,
2425-2430.

3. Formisano, V. et al. 2004. Detection of methane in the
atmosphere of Mars. Science 306, 1758-1761.

4. Gendrin, A. et al. 2005. Sulfates in Martian layered
terrains: the OMEGA/Mars Express view. Science,
307(5715), 1587-1591.

5. Mumma, M. et al. 2009. Strong release of methane on
Mars in northern summer 2003. Science, 323(5917),
1041-1045.

6. Yamagishi, A. et al. Japan Astrobiology Mars Project
(JAMP): Search for microbes on the Mars surface
with special interest in methane-oxidizing bacteria.

Science,

Biol. Sci. Space, in press.

This document is provided by JAXA.





