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Editorial

During growth and propagation, a bacterial cell enlarges and subsequently 
divides its peptidoglycan PG saccules, a continuous mesh-like layer that 
encases the cell membrane to confer mechanical strength and morphological 
robustness. The mechanism of saccules growth, how it is regulated and how 
it is coordinated with other cellular processes is poorly understood [1]. In this 
article, we will discuss briefly the current knowledge of how cell wall synthesis 
is regulated, on multiple levels, from both sides of the cytoplasmic membrane. 
According to the current knowledge, cytosolic scaffolding proteins connect PG 
synthases with cytoskeletal elements and protein phosphorylation regulates cell 
wall growth in Gram-positive species. PG-active enzymes engage in multiple 
protein–protein interactions within PG synthesis multienzyme complexes, and 
some of the interactions modulate activities [2]. 

PG synthesis is also regulated by central metabolism and by PG 
maturation through the action of PG hydrolytic enzymes. Only now are we 
beginning to appreciate how these multiple levels of regulating PG synthesis 
enable the cell to propagate robustly with a defined cell shape under different 
and variable growth conditions. During growth and propagation, a bacterium 
must regulate macromolecular synthesis in order to replicate precisely [3]. One 
of the largest macromolecules of the cell is the and morphological robustness. 
The PG saccules achieves these structural feats through a deceptively 
simple composition of glycan chains of alternating N-acetylglucosamine 
and N-acetylmuramic acid residues that are connected by short peptides 
containing d-amino acid. This basic arrangement is widely conserved across 
most bacterial species, however, variation in the chemistry of this basic unit, 
particularly variations in the residues of the peptide stem and secondary 
modifications in the glycan chains, allow for great diversity in fine structure and 
architecture. In the well-studied Gram-negative model bacterium Escherichia 
coli, the newly made peptide has the Dap, meso-diaminopimelic acid. 

Many Gram-positive species have d-isogon generated by amidation of 
d-isogloss at position, l-Lys instead of mesa-Dap at and a peptide branch of 
amino acids or glycine attached to the side chain of the l-Lys. Substrate for 
peptide cross-linking enzymes. In Gram negative bacteria, the PG saccules 
are integrated within a complex cell envelope between the cytoplasmic and 
outer membranes OM and are mostly a single layer 3–6 nm thick. By contrast, 

the cell wall of Gram-positive species is thicker 10–40 nm and contains 
secondary polymers such as teichoic acids and capsular polysaccharides. In 
addition, many proteins with various functions are covalently anchored to the 
stem peptides by sortase enzymes. Some Gram-negative species covalently 
attach an abundant OM-anchored lipoprotein, Braun’s lipoprotein, to the mesa-
Dap residue of the stem peptide thus tightly connecting the PG and OM. 

Bacteria also possess an array of peptidoglycan-binding proteins, some 
of which play roles in the process of saccules growth. The mechanisms by 
which bacteria enlarge and divide the PG saccules during cell growth and 
division are poorly understood. Current model, PG growth is facilitated by 
dynamic multiprotein complexes containing PG synthases and hydrolases 
and cell morphogenesis proteins [4]. These complexes are positioned and/
or are controlled by cytoskeletal elements to form large cell morphogenesis 
complexes, the longsome for cell growth in rod-shaped bacteria and the divisive 
for cell division. The phenotypes of mutant strains, the subcellular localisation 
of key proteins and the existence of a large number of protein interactions [5]. 
However, the exact composition of these complexes and how they function in 
the cell are not known and we presumably do not yet know all of the proteins 
architecture with distinct domains for catalysis and for interactions regulation.
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