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PRIMARY STRUCTURE OF HISTIDINE DECARBOXYLASE 
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It is impossible to understand the mechanism of action of enzymes without a detailed 
study of their structural organization. It was for this reason, therefore, that we decided 
to investigate the primary structure of the enzyme histidine decarboxylase (HD) of Micrococcus 
sp. n., responsible for the catalytic decarboxylation of L-histidine, with the formation 
of the physiologically active substance, histamine [7]. 

The aim of this investigation was to summarize the results of a study of the primary 
structure of HD from Micrococcus sp. n. and the compare its primary structure with that of 
the HI) from another bacterium, Lactobacillus 30a, as established by a group of American in- 
vestigators [9, 12]. 

HI) of Micrococcus sp. n. has mol. wt. of about i00 kD and consists of 3a- and 38-poly- 
peptide chains, differing in their molecular weight and amino-acid composition [i0]. One 
difference between bacterial HD and pyridoxal-dependent }{D of animal tissues is that the 
role of coenzyme in the former is played by the pyruvate residue, the carbonyl group of which 
takes part in the catalytic act like the carbonyl group of pyridoxal phosphate. 

EXPERIMENTAL METHOD 

Pyruvate residues in the bacterial HI) molecule are covalently bound with N-terminal 
amino acids of s-chains, and determination of the N-terminal sequence of amino acids in this 
chain therefore required the use of methods unblocking the s-amino group of the N-terminal 
amino acid: conversion of the pyruvate residue into alanine by reductive amination or its 
removal by the reaction with o-phenylenediamine [I]. Analysis of the N- and C-terminal amino 
acid sequences and also of amino-acid sequences in the various tryptic peptides of the a-chain 
(maleylated and nonmaleylated) was insufficient to establish its primary structure [8, ii]. 
Further structural analysis was undertaken of large fragments of the a-chain obtained by 
chemical cleavage of the protein molecules: cleavage beyond tryptophan residues (with iodo- 
sobenzoic acid), cleavage at cysteine residues (with nitrothiocyanobenzoic acid), and re- 
stricted acid hydrolysis (with acetic acid) [3-5]. On the basis of the results of these 
investigations, the primary structure of the s-chain could be identified and it could be 
shown to consist of 225 amino-acid residues. 

The 8-chain of HD consists of 79 amino-acid residues and differs from the a-chain is 
not containing proline, histidine, tryptophan, and cysteine. The primary structure of the 
S-chain was established from the results of analysis of amino-acid sequences: of tryptic 
peptides of maleylated and nonmaleylated protein, and of the N- and C-terminal regions of 
the chain [2, ii]. 

EXPERIMENTAL RESULTS 

The identified primary structures of the a- and B-chains together form the complete 
primary structure of HD of Micrococcus sp. n. (see Scheme i). 
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It is interesting to compare the primary structure of HD of Micrococcus sp. n. with 
the primary structure of HD of Lactobacillus 30a, for these enzymes differ mainly in their 
three-dimensional organization (quaternary structure). For instance, HD of Micrococcus sp. 
n. is a 3(a + 6) trimer, where HD of Lactobacillus 30a is a 6(~ + 6) hexamer. Comparative 
analysis of the primary structures of these enzymes shows that they have considerable struc- 
tural similarity (52%), evidence of their origin during evolution from a common ancestor. 
However, despite the considerable similarity of the primary structures of HD from different 
bacterial sources, differences between them in amino-acid sequences in many regions of the 
polypeptide chains lead to the formation of different quaternary structures also. Never- 
theless, differences found in these enzymes, both in their primary structures and in their 
corresponding quaternary structures do not affect the basic function, i.e., catalytic de- 
carhoxylation of L-histidine. The existance of conservative regions of amino-acid se- 
quences of the primary structures of these enzymes must also be noted, including regions 
with residues whose functional groups play a direct part in enzymic catalysis. These are the 
N-terminal region of the g-chain with the pyruvate residue (PYR-PHE-THR-GLY-) and the region 
with a cysteine residue (-ASP-CYS-GLY-SLN-ASP-) in a hydrophilic enrivonment [6]. 
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