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The enzyme serine hydroxymethylase (1) catalyses the interconversion of glycine and 

serine as shown in equation (i). the cofactors pyridoxal phosphate and tetrahydrofolate 

being required for the reaction (2). 

glycine t formaldehyde _a L-serine (i) 

In a recent communication (3) it was reported that the incubation of glycine with 

hydroxymethylase in the absence of formaldehyde resulted in the rapid stereospecific 

change of one of the two a-hydrogen atoms of glycine. Using this method @RS-3HJ 

serine 

ex- 

glycine gave rise to a monotritiated glycine which we called “A-tritioglycine”. The use of 

non-radioactive glycine in the presence of tritiated water yielded glycine with the opposite 

*1 
orientation of tritium which we called “B-tritioglycine” . We now report on the absolute 

configuration of these compounds. 

It has been shown that purified preparations of the enzyme D-amino acid oxidase. 

which normally convert D-alanine into pyruvic acid, may also accept glycine as a substrate 

in the latter case the product being glyoxylic acid (4) . In the conversion of D-alanine to 

pyruvate the o-hydrogen atom of the former is removed, and since the o-hydrogen atom of 

*1 Reincubation of these samples with serine hydroxymethylase under the same conditions 
resulted in the loss of only a small amount of tritium activity from “A-tritioglycine” 
whereas “B-tritioglycine” lost the majority of its tritium. These incubations showed 
that at least 85% of the tritium activity was stereospecifically located in each case. 
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L-alanine is enzymically inert we have assumed that the hydrogen atom of glycine with the 

‘S’ configuration will be removed in the formation of glyoxylate by the enzyme. This can 

be shown more clearly by the scheme below. 
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When stereospecifically 

serine hydroxymeth- 

ylase i 

NH2 

L-serine 

tritiated glycine (3H/ 
14 

C 1.7l),obtained by the equilibration of 

(2RS-3HJ glycine with serine hydroxymethylase, was oxidised with D-amino acid oxidase, 

the derived glyoxylate had a 
3 

H/14C of 1.41. The 83% retention of tritium activity in the 

experiment shows that the labelled hydrogen of glycine had the ‘R’ configuration. This tri- 

tiated stereoisomer of glycine is therefore [2R-3H] glycine. In another experiment glycine 

(3H/14C 2.60), obtained from the incubation of non-radioactive glycine with serine hydroxy- 

methylase in the presence of tritiated water, when incubated with D-amino acid oxidase 
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gave glyoxylate 

periment shows 
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with a 3H/14 C of 0.42. The loss of 84% of the tritium activity in the ex- 

that the precursor glycine contained tritium associated with the ‘S’ hydro- 

gen atom. This tritiated stereoisomer of glycine is therefore [2S-3H] glycine*2. As 

expected the oxidation of randomly labelled [2RS-3H2] glycine (3H/14C 2.91) with D-amino 

acid oxidase gave glyoxylate with a 
3 

H/14C of 1.43, containing half of the original tritium 

activity. 

When [2R-3H] gly tine was incubated with serine hydroxymethylase in the presence 

of formaldehyde, the biosynthetic serine was found to contain all the original tritium ac- 

tivity. The conversion of 
[ 
25 H glycine into serine however, 

-3 I resulted in a total loss of 

tritium label. Serine synthesised from randomly tritiated [2RS-3H23 glycine. contained half 

the tritium activity of the precursor glycine. Since the ‘R’ hydrogen atom of glycine has 

the same absolute configuration as the u-hydrogen atom of L-serine (see scheme opposite), 

we therefore conclude that the overall conversion of glycine into serine occurs with reten- 

tion of configuration. 

Our method is not only convenient for the synthesis of stereospecifically tritiated 

glycine s , but can also be applied to the synthesis of the corresponding deutero- compounds. 
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*2 [2R-3H] glycine is therefore equivalent to “A-tritioglycine”, and [zs-~H] glycine to 

“B-tritioglycine”. 


