
Emergence of drug resistance creates an unavoidable debate among researchers, clinicians and policymakers worldwide. Drug 
resistance, one time thought to be a normal bacterial metabolic or mutational phenomenon but now thought to be several other 
bacterial, environmental and anthropological activities associated with this. Biofilm and pellicle formation is one of the unique 
bacterial phenomenons to resist the unfavourable environmental conditions and also the antimicrobials used. Another side, the 
drug resistance associated with genes and their migrations through horizontal gene transfer among the species are little bit hard to 
control the resistance pattern. There are several genes found in pathogenic bacterial genome associated with attachment and 
adhesion to the host cell. Intimin (eae) gene is one of them and most studied gene responsible for E.coli pathogenicity in animals, 
mostly humans.
In this present study we want to explore the association with intimine (eae) gene to pellicle and biofilm formation both equally 
responsible for high pathogenic activity of E coli strains.
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Figure 1 Swarming and swimming behaviour of E. coli. Swarm 

medium is LB broth (0.5% agar) and swim medium (0.25% agar) 

supplemented with glucose (0.5%) as carbon source. 

Uncolonised agar is black and bacteria biomass is white. All 

images were captured after 24 hrs at 37°C. Panel A shows 

swarming motility. Panel B shows swimming motility.

In this study, all of the E coli strains were tested for swarming 

motility assay. It was found that a large number of strains having 

more than 0.5 cm –3.3 cm motility (distance travel from 

inoculation site to last spotted site) after 24 hrs of incubation. 

Strains showing highest migration of cells (increase in colony 

diameter) were considered as positive swarming (Figure 2). 

However in present study, E. coli strains shown high migration in 

low concentration of agar compared to dense agar. After 18-24 

hrs, most of the E coli strains colonised the entire surface of the 

petri plate and reached the maximum size. Among the 56 strains 

tested, DNS Y demonstrated the most active swarming motility. 

Interestingly, this strain was isolated from samples of drainage 

water. In this experiment, we used MTCC 9537 as the control 

strains for motility tests. Our results showed that most of all E. 

coli strains have swarming ability.

Figure 2 Showing swarming and swimming by E. coli isolated 

from different food and water 

Another important characteristic feature of biofilm 
formation, the formation of a pellicle at the air-liquid 
interface, was examined in glass tubes using the same 
strains. When grown statically at 37°C for 72 hours, all E. 
coli strains showed pellicle formation at low levels. 
However, under the same conditions, DNS Y, LN 49, 12 D 
and LN 72 (strains name) each formed a very dense 
pellicle by the edge of the liquid culture at the interface, 
followed by strains DNS B, LN 49.12, and LN is the strain 
denominated as 51.1 B isolated from food samples. 
Meanwhile, LN 05, LN 39 Y, LN 41 C, LN 7.2 W, LN 41 
M, LN 52.1 B & LN 21 all demonstrated significant 
pellicle formation compared with the negative control 
tubes containing only the sterile LB broth (Figure 1). 
When the pellicle in each tube was stained with CV, 
dissolved in 85% ethanol and, finally the OD taken at 570 
nm was analysed by one way ANOVA showed significant 
influences of both the strain and the serotype on pellicle 
formation, indicating that most of all had the highest 
potency of pellicle formation at air-liquid interface on 
glass surfaces (Figure 3).

Figure 3 Typical pellicle formation by E coli strains at air-

liquid interfaces in glass tubes. Bacterial strains were 

incubated statically in LB-broth for 72 hours at 37°C 

temperature, and pellicle formation was visualized with 

crystal violet staining as described in ''Materials and 

Methods.'' the negative control tube with sterile LB broth 

only.
Attachment and adhesion on the surface is great 
characteristic of bacteria to form a biofilm. Most of 
biofilm forming bacteria are pathogenic and have certain 
prevalent virulence genes. An eae gene is responsible for 
attachment and adhesion of E. coli. They also help them to 
attach at moist, solid, semi-solid or metal, plastic and 
glass surfaces. All the isolates were assayed by PCR for 
detection of eae gene (Figure 5). PCR results showed that 
E. coli strains which have showed low biofilm formation 
have no eae gene in their genome. Strains having great 
ability to form biofilm and pellicle as well have intimine 
(eae) gene in their genome. We assumed that E. coli 
strains having eae gene has great ability for attachment 
and adhesion and also to form air-liquid interface pellicle 
on glass surface (Figure 3), liquid-liquid interface biofilm 
in broth.
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Figure 4 Bacterial strains were incubated statically in LB-broth 

for 72 hrs 37°C, and biofilm formation was quantified with 

crystal violet staining as described in ''Materials and Methods.'' 

96-well microtiter plates were used for each sample. Data are 

shown as mean adjusted OD at 570 nm and MTCC 9537 was used 

as positive control.

Figure 5 PCR gene detection of eae (739 bp), 1- DNS B, 2-DNS 

Y, 3-LN 49.12, 4-LN 72, 5-LN 49.2D, 6-MTCC 9537 and 7-LN 

51.1B, M = 100 bp DNA ladder
Present study is based on the small sample size (n=56) of E. coli 
strains isolated from the food samples in small area. Though we 
found a strong association with intimine gene to biofilm and 
pellicle formations, an important correlation for having worse 
pathogenecity of E. coli infections, a study with a large sample 
size and other pathogenecity factors can make our understanding 
better and the role of eae gene in pellicle and biofilm formation 
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