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 A Crystalline Layer is a part of the cell envelope commonly found in bacteria, as 
well as among archaea. It consists of a monomolecular layer composed of identical 
proteins or glycoproteins. Nano structure Crystalline Layer has been detected in 
some foodborne diseases bacteria, for example in Salmonella, Clostridium, 
Campylobacter, Listeria and Bacillus. Regarding this point that Crystalline Layer 
protects bacteria from some environmental hard condition. Chemical and 
bimolecular compounds present this structure in food poisoning bacteria, due to 
problem in the cure of foodborne diseases. The subject of this study was survey of 
the role of Crystalline Layer in some food borne diseases bacteria. There is 
consensus that the existence of this surface structure in bacteria lead to increased 
resistance into hard physical and chemical agent and pathogenicity in bacteria. 
Crystalline Layer in pathogen bacteria protection against bacteriophages, 
phagocytosis, resistance against pH, temperature, pressure, adhesion, stabilization of 
the membrane  and provide adhesion sites for exoproteins due to more pathogenesis, 
infection resistant and antibiotic resistant in bacteria. 
 
 

© 2013 AENSI Publisher All rights reserved. 

 
INTRODUCTION 

 
All of the various surface components of a bacterial cell are important in its ecology since they mediate the 

contact of the bacterium with its environment. The only senses that a bacterium possesses result from its 
immediate contact with its environment. It must use its surface components to assess the environment and 
respond in a way that supports its own existence and survival in that environment [6,7,35]. The surface 
properties of a bacterium are determined by the exact molecular composition of its membrane and cell envelope, 
including capsules, glycocalyx, Crystalline Layer, peptidoglycan and LPS, and the other surface structures, such 
as flagella and pili or fimbriae [7,17,3]. Over the past 3 decades of research, it has become apparent that one of 
the most common surface structures on bacteria are monomolecular crystalline arrays of proteinaceous subunits 
termed surface layer or Crystalline Layer (Figure 1) Crystalline Layer subunits can recrystallization at interfaces 
(Figure 2) [1,24,28,30,34].  

 

 
 

 
Fig. 1: Thin-sectioned cell of clinical isolate B.cereus OH599 with an S-layer indicated (S) [5] 
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Fig. 2: Schematic drawing of the isolation of Crystalline Layer proteins from bacterial cells and their 

reassembly into crystalline arrays in suspension (a), at solid supports (b), at the air-water interface (c), 
on lipid films (d) and on liposomes (e). The orientation of the recrystallized lattice is determined by the 
physicochemical properties of the surfaces [6] 

 
Crystalline Layer have now been identified in hundreds of different species belonging to all major 

phylogenetic groups of bacteria, and they represent a feature common to almost all archaea. This widespread 
occurrence on prokaryotic organisms has not always been appreciated, since Crystalline Layer are often lost 
during prolonged cultivation under laboratory conditions, consequently, fresh isolates should be examined by 
electron microscopic techniques as soon as possible, preferably by freeze-etching of pellets of unwashed cells in 
complete medium [26,27,29,31,33]. 

For high-resolution studies on the mass distribution of Crystalline Layer lattices, negatively stained 
preparations of isolated or recrystallized Crystalline Layer have been used. More recently, high-resolution 
images of Crystalline Layer were also obtained by applying underwater atomic-force microscopy 
[26,27,29,30,31,33]. The Crystalline Layer lattices can have oblique (p1,p2) square (p4), or hexagonal (p3, p6) 
symmetry. The data now available show that hexagonal symmetry is predominant among archaea .Depending 
on the lattice type, one morphological unit consists of one, two, four, three, or six identical (glyco) protein 
subunits, respectively, and they exhibit center-to-center spacings of approximately 2.5 to 35 nm. (Figure 3). 
Most Crystalline Layer are 5-25 nm thick, and they reveal a rather smooth [26,27,29,30,31,33]. 

Cell surface layers are common structures of the bacterial cell envelope with a lattice-like appearance that 
are formed by a self-assembly process. Frequently, the constituting Crystalline Layer proteins are modified with 
covalently linked glycan chains facing the extracellular environment. Crystalline Layer glycoproteins from 
organisms of the Bacillaceae family possess long, O-glycosidically linked glycans that are composed of a great 
variety of sugar constituents. The observed variations already exceed the display found in eukaryotic 
glycoproteins. Recent investigations of the Crystalline Layer protein glycosylation process at the molecular 
level, which has lagged behind the structural studies due to the lack of suitable molecular tools, indicated that 
the Crystalline Layer glycoprotein glycan biosynthesis pathway utilizes different modules of the well-known 
biosynthesis routes of lipopolysaccharide O-antigens [2,5,25,32]. 

To account for the nanometer-scale cell surface display feature of bacterial Crystalline Layer glycosylation, 
we have coined the neologism ‘nanoglycobiology’. It includes structural and biochemical aspects of S-layer 
glycans as well as molecular data on the machinery underlying the glycosylation event. A key aspect for the full 
potency of Crystalline Layer  nanoglycobiology is the unique self-assembly feature of the Crystalline Layer  
protein matrix. Being aware that in many cases the glycan structures associated with a protein are the key to 
protein function, Crystalline Layer  protein glycosylation will add a new and valuable component to an 
‘Crystalline Layer  based molecular construction kit’. In our long-term research strategy, Crystalline Layer  
nanoglycobiology shall converge with other functional glycosylation systems to produce ‘functional’ Crystalline 
Layer  neoglycoproteins for diverse applications in the fields of nanobiotechnology and vaccine technology. 
Recent advances in the field of Crystalline Layer  nanoglycobiology have made our overall strategy a tangible 
aim of the near future [4,21-23]. Crystalline Layer  attached to the outermost portion of their cell wall. It 
consists of a single molecular layer composed of identical proteins or glycoproteins and in electron micrographs, 
has a pattern resembling floor tiles [12,13]. Because Crystalline Layer  lattices possess pores identical in size 
and morphology in the 2 to 8 nm range, occupying up to 70% of the surface area they work as precise molecular 
sieves, providing sharp cutoff levels for the bacterial cells [6,12] (Figure 4). The repetitive features of 
Crystalline Layer have led to their use as immobilization matrices for binding of monolayers of functional 
molecules e.g., enzymes, antibodies, antibiotics and immunogens in a geometrically well-defined way 
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[12,18,19] (Figure 5). Crystalline Layer  can contribute to virulence when they are present as a structural 
component of the cell envelope of pathogens. 

Aims of this review study was survey role and importance of nano structure of surface layer in some of 
food-borne diseases bacteria. 

 
Fig. 3: Electron micrograph of an intact cell of Geobacillus stearothermophilus NRS 2004/3a after freeze-

etching and metal shadowing, showing the oblique S-layer glycoprotein [31] 
 

 
 
Fig. 4: Scheme Crystalline Layer Pore [6] 

 

 
Fig. 5: Scheme immobilization biomoleculs on Crystalline Layer [6] 
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Conclusion: 
About the Surface Layer in all of similar original and review articles, there is consensus that the existence 

of this surface structure in bacteria lead to increased resistance into hard physical and chemical agent and 
pathogenesity in bacteria [6].  

Result of previous study show high frequency of antibiotic resistant and Crystalline Layer  producer in food 
borne disease bacteria [7-10]. B.cereus st is one of food borne diseases bacteria and this bacteria have more 
spread in biotic and abiotic conditions [14,16]. Bacillus cereus is a gram-positive aerobic and facultative spore-
forming rod. It has been regarded as a relatively nonpathogenic opportunist commonly associated with 
enterotoxin mediated diarrheal food poisoning [5] This organism has been increasingly isolated from serious 
non gastrointestinal infections including endocarditis, wound infection, and osteomyelitis [5]. Recently B. 
cereus has been found in the oral cavity associated with infected root canals and periodontal pockets[5]. 

According previously result frequency of Crystalline Layer  in B.cereus st. isolated from hospital biotic 
condition was 84/6% and frequency of Crystalline Layer  in B.cereus st. isolated from hospital abiotic condition 
was 7/7% [7,12,15]. According to antibiogram result, Crystalline Layer  non producer strain, in comparative 
Crystalline Layer  producer strain, were sensitive to antibiotics [12]. 

Crystalline Layer, are found in members of the food borne disease bacteria such genus Salmonella, 
Clostridium, Campylobacter, Listeria and Bacillus, prevalence Crystalline Layer in food borne diseases 
Bacteria, finally due to spread antibiotic resistance infection in humans. 

Crystalline Layer can protect bacteria from extremes of temperature, salt and pH ,environmental challenges 
harsh physical conditions, some harmful enzymes and antimicrobial agents, attack bacterial parasites and 
bacteriophages, protect bacteria against complement attack and phagocytosis. On the other hand Crystalline 
Layer can protect food borne diseases Bacteria in internal and external pressure. Crystalline Layer producer 
bacteria are more stable to hard condition than without Crystalline Layer bacteria, and this due to problem in 
sterilization, transfer of this resistance strain in human, lead to antibiotic resistance food borne diseases. 
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