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Re se a rche rs within INTERCAT ha ve  shown tha t glycine  the  simple st a mino a cid a nd a n importa nt building  
block of life , ca n form unde r the  ha rsh conditions tha t gove rn che mistry in spa ce . The  re sults, publishe d in 
Na ture  Astronomy,1 show tha t g lycine  a nd ve ry like ly othe r a mino a cids a re  forme d in de nse  inte rste lla r clouds, 
we ll be fore  the se  tra nsform into ne w sta rs a nd pla ne ts. 
Come ts a re  the  most pristine  ma te ria l in our Sola r Syste m a nd re fle ct the  mole cula r composition a t the  time  
our Sun a nd pla ne ts we re  just a bout to form from ma te ria l che mica lly proce sse d in the  inte rste lla r me dium.  
The  de te ction of glycine  in the  coma  of come t 67P/ Churyumov-Ge ra sime nko a nd in sa mple s re turne d to 
Ea rth from the  Sta rdust mission strongly hint a t a  pre ste lla r origin of a mino a cids. Until re ce ntly, glycine  for-
ma tion wa s thought to occur through e ne rge tic ra dia tion, se tting cle a r constra ints on the  e nvironme nt in which 
it ca n be  forme d. The se  ne w re sults show tha t it is possible  to form glycine  on the  surfa ce  of icy dust gra ins 
through ‘da rk che mistry’. 
“Da rk che mistry” de scribe s che mica l proce ss in the  Inte rste lla r Me dium tha t do not re quire  e ne rge tic ra dia tion 
in orde r to proce e d. In the  La bora tory for Astrophysics a t Le ide n Unive risty, re se a rche rs simula te d the  condi-
tions found in da rk inte rste lla r clouds, whe re  dust pa rticle s a re  coole d to 10-20 K a nd a re  cove re d by thin la ye rs 
of a bunda nt ice s - froze n CO, NH3, CH4 a nd H2O. The se  mole cula r films we re  subse que ntly proce sse d through 
inte ra ction with a tomic be a ms, ca using the  pre cursor spe cie s to fra gme nt a nd re a ctive  inte rme dia te s to re -
combine . Both me thyla mine , a  che mica l pre cursor to glycine  de te cte d in the  coma  of the  come t 67P, a nd  
glycine  itse lf we re  shown to form. The  e xpe rime nts use d a  unique  ultra -high va cuum se tup, e quippe d with a  
se rie s of a tomic be a m line s, infra re d spe ctroscopy a nd ma ss spe ctrome try tools.  
The  e xpe rime nts we re  pe rforme d unde r fully controlle d la bora tory conditions a nd show tha t a  non-e ne rge tic 
surfa ce  forma tion pa th for glycine  a t low te mpe ra ture s is possible , diffe re nt from pre vious work tha t re quire d 
UV ra dia tion to produce  this mole cule . Astroche mica l mode ls support the  findings a nd  a llow for e xtra pola tion 
of da ta  obta ine d on a  typica l la bora tory time sca le  of just one  da y, to inte rste lla r conditions, bridging millions 
of ye a rs. 
 

  

 
1 A non-e ne rge tic me cha nism for g lycine  forma tion in the  inte rste lla r me dium  
S. Ioppolo, G. Fe dose e v, K.-J. Chua ng, H.M. Cuppe n, A.R. Cle me nts, M. Jin, R.T. Ga rrod, D. Qa sim, V. Kofma n, E.F. va n Dishoe ck, a nd H. Lin-
na rtz; Na ture  Astronomy, DOI numbe r 10.1038/ s41550-020-01249-0.  

 
Laboratory experiments demonstrate that gly-
cine, the simplest amino acid, can be formed 
under conditions that are typical for those re-
gions in interstellar space where new stars and 
planetary systems form.  
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