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Introduction: Over the years a number of propos-

als have been presented for the use of non-racemic 
chirality as an analytical technique for the definitive 
confirmation of possible extraterrestrial life [1-3].  The 
premise being that abiotic synthesis of amino acids and 
sugars would result in a racemic mixture. Thus, detec-
tion of an excess of D or L enantiomers would point to 
a biological origin.  The above premise is of course 
founded on the observation that terrestrial life requires 
homochirality in order to provide for the well-defined 
structures of proteins, amino acids, sugars and nucleic 
acids.  The genesis of this specific homochirality for 
terrestrial life has been an on-going debate since its 
discovery.  Though still far from being understood, 
many scenarios have been proposed for the existence 
of homochirality on Earth [4-6].  Of the many hy-
potheses, it is proposed that one may now also have 
significant implications for the presence of amino ac-
ids (if they exist) on Mars.   

Production of Homochirality: Organic-rich car-
bonaceous chondrite meteorites, such as the 1969 Mur-
chison Australia fall, have been shown to contain an 
excess of non-terrestrial L-amino acid enantiomers 
[7,8].  In an attempt to explain this non-racemic mix-
ture, it has been suggested that it may result from the 
selective destruction, and thus enrichment, of one en-
antiomer over the other by exposure to an energetic 
source of polarized photons.  This could have occurred 
either in the molecular cloud during formation of the 
solar system and/or while in transit through the solar 
system.  Several experimental studies by Bonner [9] 
and Greenberg [10] have indeed shown that when a 
racemic mixture, such as DL-leucine, is exposed to 
short wavelength (< 230nm) of either a right or left 
circularly polarized UV (CPUV) light source, the re-
spective leucine enantiomer is destroyed. Thus, right 
CPUV would result in enrichment of L-amino acid [9].  

There have been several types of astronomical ob-
jects that have been identified as possible sources for 
CPUV light.  These have included, pulsers (rotating 
neutron stars and synchrontron nebula), magnetic and 
polar white dwarfs, and reflection nebulae [11].  Two 
of these sources are capable of producing CPUV of up 
to 50%, the reflection nebula and magnetic white 
dwarf binaries. The former, however, will operate with 
any star as a suitable UV source, with the polarization 
being produced by the magnetic alignment of dust par-
ticles [12].  This process also occurs at the time when a 
star is forming and with organic molecules present.        

Implications and Predictions for Mars:  If enan-
tiomer asymmetry is driven by astronomical asymme-

try, then the delivery of abiotic non-racemic amino 
acids to both Earth and Mars could be accomplished 
through either; (1) the formative solar matter, remnant 
dust, meteorite, comets, etc.; or (2) direct and on-going 
irradiation of exposed surfaces.  In either case, one 
would expect the initial distribution of chiral symmetry 
to be similar on all planetary bodies within our solar 
system.  Thus, in the case of abiotically produced or-
ganics, we would then expect the L-amino acids and D-
sugars to be more prevalent on Mars.  

If life was or is present on Mars, as with the abiotic 
case, we would expect it to have a preference for  
L-amino acids and D-sugars, but as on Earth, these 
biogenic enantiomers would be wholly dominant.  The 
dominance of homochirality on Earth has been re-
cently shown to be attributable to a small excess of L-
-methyl amino acids, such as those found in the Mur-
chison meteorite [7,8].  It has been demonstrated that 
these -methyl amino acids can not only participate in 
synthesizing L-amino acids, but the small L preference 
can be amplified to give L/D ratios for both amino ac-
ids and sugars of over 90% [6,13].  For life on Mars, 
the same reaction pathways would most likely be op-
erative and similar amplification would be present. 

Conclusion: Dominant or total homochirality on 
Mars may have its genesis either in the (1) exogenous 
delivery during solar formation and/or post bombard-
ments, or (2) after loss of its atmosphere, to a small, 
continuous, but significant irradiation by right circu-
larly polarized UV photons.  In either case, the poten-
tial presence of L-dominant amino acids on Mars due 
to either abiotic and/or biotic synthesis, suggests that 
non-racemic chirality would not allow for a definitive 
chirality-based test for past or present biology. 
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