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glycine decarboxylation 1.7 billion years

. OMP decarboxylation 78 milfion years

o-O-glycoside hydrolysls 12 million years
fumaraite hydration 700,000 years _ C
phosphomonoestet hydrolysis > 500,000 years

1 phosphodiester hydrolysis 130,000 years

mandelate racemization 72,000 years
.amino acid racemization 6000 years

poptide hydrolysis 450 yéam ‘
cylldlha deamination 80 years

ribose phosphodiester hydrolysis 4 years

triosephosphate somarization 2 days
choerismate mutation 7 hours

paplide cis-trans Isoﬁwﬁzation - 23 seconds

~ COg hydration 5 seconds

. typical enzyme substrate complex 10 milliseconds

Figufe 2. Half-times of biological reactions procéeding spontaneously
at 25 °C in neutral solution in the absence of a catalyst.’




