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Abstract
The objective of this study was to evaluate the ability of each of two

bacterial species Staphylococcus aureus and Pseudomonas aeruginosa
isolated from different clinical specimens to form biofilm using different
phenotypic and genotypic methods. Thirty hundred forty-four specimens
were collected, during February-April-2016, from resident and outcome
patients of Azady hospital (Kirkuk)-Bacteriology unit.

Results showed the isolation and identification of (16) isolates of
Staph.aureus. These isolates were distributed as follow: (10) from skin
infections, (3) from respiratory tract infections, and only one isolate were
obtained from blood, urinary tract and vaginal infections. As for
Pseudo.aeruginosa (10) isolates were diagnosed and distributed between:
skin infection (6) isolates, blood infection (2) isolates, and only one isolate
from respiratory tract and vagina infections.

Results of phenotypic evaluation of biofilm formed by these
bacterial species indicated that the best method for biofilm estimation in
Staph.aureus was the Congo red agar and Congo red broth methods since
(100%) and (63%) of isolates gave strong positive results for each method
respectively. In comparison to that Pseudo.aeruginosa isolates gave best
results for biofilm estimation using tube method since (90%) of the isolates
produce clear ability to form biofilm using this method.

Tissue culture plate method TCP was considered as a quantitative
method for the biomass measurement of biofilm and also it may be
considered as a good indicator value for comparison between both bacterial
species. (31%) and (60%) of Staph.aureus and Pseudo.aeruginosa gave
medium to strong ability while (69%) and (40%) of each species showed

poor ability to form biofilm respectively.



Light and Fluorescent microscope using safranin and acridine
orange, respectively, gave a clear behavior, especially for Staph.aureus, of
the biofilm shape and structure after 24 and 48 hrs. of growth.

The motility test indicated that all the isolates of Pseudo.aeruginosa
have the ability to move by swimming (flagellar) motility in comparison
with (80%) of these isolates have the ability to move using twitching (pili
mediated) motility. Both types of movements are considered as important
factors for the building of biofilm.

Screening for the genes responsible for polysaccharide intercellular
adhesins in Staph.aureus represented by icaADBC operon using multiplex
PCR technique revealed that: 94%, 75% & 13% of the isolates having icaA,
icaD & icaB respectively, while no isolate gave positive result for icaC
gene. Also the screening of many adhesion genes common under the name
MSCRAMMSs involved: bbp,eno ,ebpS, clfA, clfB, cna ,fubA, fnbB, & fib,
revealed the distribution of these genes between the isolates as follow:
bbp (0%),eno(94%) ,ebpS(56%), clf4 (94%), clfB (12%) ,cna (81%) ,fnbA
(69%), fmbB (19%) & fib (19%). The high percentages of Staph.aureus
isolates containing the genes icad, icaD were compatible to certain extent
with the high percentage of positive results obtained for the Congo red
experiments which indicate the role of both genes in the production of the
polysaccharide intercellular adhesins.

Also the screening for the genes responsible for the production of
adhesion factors in Pseudo.aeruginosa PilA, PilT,& sadB using multiplex
PCR technique proved that the percentage of the isolates containing these
genes were (90%), (90%) & (80%) respectively while the results for the
genes responsible for the production of the polysaccharide pellicles
including: Peld & PelD indicated that (70%) and (90%) of the isolates
contain each gene respectively. Investigating on the genes mostly required

for manufacturing of liposugar (Rhammnolipid), controlled by quorum



sensing system, indicating that the following percentage of isolates: (90%)),
(90%) and (70%) were positive for the genes: Rhll, rhiA, lasB respectively.

Isolates of Pseudo.aeruginosa with no Peld gene and sadB gene
were found to be poor in biofilm formation especially when accompanied

with the absence of Pil4 gene in comparison with other isolates having

these genes.



