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‘How did life choose its handedness?’ Just like our hands mirror each other, key building blocks 

of life – amino acids and sugars – exist in left- and right-handed forms (so-called enantiomers). 

Even if there appears to be no biochemical reason to favor one enantiomer over the other, life 

on Earth uses almost exclusively left-handed (L-) amino acids and right-handed (D-) sugars. 

Several synthetic routes have been proposed for the formation of building blocks of life both in 

space and on the early Earth. Notwithstanding, the origin of chiral preference – a key 

prerequisite for life – remains an unresolved puzzle. Asymmetric photochemistry induced by 

stellar ultraviolet circularly polarized light (CPL) in cold interstellar environments is often 

considered to be the most plausible origin of symmetry breaking.1 In addition to the detection 

of infrared CPL in space,2 numerous detections of L-enriched amino acids and D-enriched sugar 

acids in meteorites1 support the astrophysical CPL scenario. In the present talk I will highlight 

the most significant results of our cometary ice simulation experiments3–5 in support of the 

astrophysical origins of life. These will be complemented by long-awaited first solid-phase 

anisotropy spectroscopy and asymmetric photolysis experiments on isovaline using our newly 

built tunable laser table set-up.6 Isovaline – a non-proteinogenic amino acid resistant to 

racemization – is extremely rare in the Earth’s biosphere, but it was found in meteorites in L-

excess of up to about 20%. It therefore represents a valuable test case for supporting stellar CPL 

as the initial cause of how life lost its symmetry. 
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