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Abstract  

This study was conducted to investigate the 

of Pseudomonas aeruginosa were identified according to morphologicl,

were from  blood, Urine and Burn (nine isola

antibiotics was showed that all isolates were resistant of the used antibiotics except Amikacin,

Flucloxacillin. The ability of these isolates for swarming were tested the result showed that all isolates were able to 

swarming (dendritic swarming pattern). 

source of infections on the semisolid surface (0.5

pilB gene (type IV fimbrial biogensis protein)

gene was moderately distribution (51.8)% in all studied isolates, since the result showed that this gene was widely 

disseminated in urine isolates 8/9(89)% while was 3/9(33.3)% in each of blood and burns isolates.

favored conclusion that differences swar

isolates have  difference virolence factors 

gene perhaps related to infection site, there are 
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Introduction 

Pseudomonas aeruginosa is a gram negative bacterium wide 

spreaded in different variety of soil and aqueous 

it is an opportunistic pathogen in charge for a range of 

infections
1
, such as burn, urinary, sepsis and cystic fibrosis 

airway infections
2,3

. Motility an important factor for 

aeruginosa infections, Motile bacteria use either flagella or type 

IV pili (TFP), while P. aeruginosa is have both of these motile 

addition types. P. aeruginosa TFP or flagella give numerous 

motility modes like swarming, swimming, twitc

and walking, swarming motility in P. aeruginosa

functional flagellum
4
. The highest swarming bacteria such as 

species of Vibrio or Proteus alteration to a 

situation
5
. Both TFP and flagella are essential to 

biofilm development and arbitrate attachment to different 

surfaces, including eukaryotic epithelial cells,

been characterized as flagellar-assisted movement on a sticky 

surface, such as that found on solid medium containing low 

percentage agar, latter motility is characterized by quick and 

coordinated group movement over a semisolid resulting from 

morphological discrimination and intercellular connections A 

surface striking feature of P. aeruginosa swarming motility is 

the formation of migrating tendrils producing colonies with 

complex  fractal-like patterns
6
 and is measured to be a virulence 

factor that enables broader infection of plant and animal body 

surfaces
7
. Bacteria appeared two types of swarming 
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This study was conducted to investigate the relationship between the swarming motility and pilB gene, twenty seven isolates 

were identified according to morphologicl, cultural and biochemical characteristics 

(nine isolates form each infection source). The sensitivity test of these isolates to the 

antibiotics was showed that all isolates were resistant of the used antibiotics except Amikacin,

The ability of these isolates for swarming were tested the result showed that all isolates were able to 

 There was differences in swarming shapes among same infection and different 

on the semisolid surface (0.5-1)% agar plates, then these isolates were tested to evaluated the present 

gene (type IV fimbrial biogensis protein) by PCR technique using specific primers, the result of PCR showed that this 

distribution (51.8)% in all studied isolates, since the result showed that this gene was widely 

disseminated in urine isolates 8/9(89)% while was 3/9(33.3)% in each of blood and burns isolates.

that differences swarming shapes in Pseudomonas aeruginos a  from isolate to another may be the 

 for  infection and it is important in all types of infections while prevalence of 

there are no relationship between pilB gene presence and swarming motility.

Gene, Clinical isolates, Pseudomonas aeruginosa, Infections.

is a gram negative bacterium wide 

spreaded in different variety of soil and aqueous environments; 

is an opportunistic pathogen in charge for a range of 

such as burn, urinary, sepsis and cystic fibrosis 

rtant factor for P. 

infections, Motile bacteria use either flagella or type 

is have both of these motile 

TFP or flagella give numerous 

motility modes like swarming, swimming, twitching, crawling, 

P. aeruginosa requires a 

. The highest swarming bacteria such as 

alteration to a hyper flagellated 

. Both TFP and flagella are essential to P. aeruginosa 

biofilm development and arbitrate attachment to different 

surfaces, including eukaryotic epithelial cells,  Swarming has 

assisted movement on a sticky 

surface, such as that found on solid medium containing low 

is characterized by quick and 

semisolid resulting from 

morphological discrimination and intercellular connections A 

swarming motility is 

of migrating tendrils producing colonies with 

and is measured to be a virulence 

factor that enables broader infection of plant and animal body 

types of swarming according 

to agar concentration in medium, strong swarmers such as 

Proteus mirabilis and weak swarmers such as 

typhimurium
6
. The first type swarmers bacteria are able to 

translocate on agar cncendration (1.5

discrimination into extraordinarily extended 

from short peritrichous rods (swimmers) in liquidmedium

second type weak swarmers are furthermore capable to 

discrimination into similar structure but fairly and in liquid 

medium, at the same time as 

distinguish into a little extended rod with a small number of 

polar flagella to carry out rhamnolipid

have been shown that PilB, PilC, and PilE homologs to be 

necessary for the secretion of dissimilar extracellular proteins in 

a type IV fimbriate bacterium
9
.
 

 

Materials and Methods 

Pseudomonas aeruginosa isolated from different human 

infections (burn, urine, blood) samples activated by culturing in 

brain heart infusion broth medium and incubation at 37

(18-24) hr, blood samples (bacteremia) incubated for 7 days in 

same temperature. After activation inoculated on the 

MacConKey agar  (positive isolates 

single colonies were selected, for more purification, inoculated 

on the selective medium cetrimide agar 0.03% cetrimide,

suspected isolates identified by growth at 4

tests were [oxidase(+), indol(
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gene, twenty seven isolates 

cultural and biochemical characteristics ,the isolates 

The sensitivity test of these isolates to the 

antibiotics was showed that all isolates were resistant of the used antibiotics except Amikacin, Tobramicin and 

The ability of these isolates for swarming were tested the result showed that all isolates were able to 

here was differences in swarming shapes among same infection and different 

then these isolates were tested to evaluated the present 

the result of PCR showed that this 

distribution (51.8)% in all studied isolates, since the result showed that this gene was widely 

disseminated in urine isolates 8/9(89)% while was 3/9(33.3)% in each of blood and burns isolates. These results clearly 

a  from isolate to another may be the 

for  infection and it is important in all types of infections while prevalence of pilB 

presence and swarming motility. 

nfections. 

on in medium, strong swarmers such as 

and weak swarmers such as Salmonella 

. The first type swarmers bacteria are able to 

translocate on agar cncendration (1.5–2.5%) medium by 

discrimination into extraordinarily extended hyper flagellates 

from short peritrichous rods (swimmers) in liquidmedium
8
. The 

second type weak swarmers are furthermore capable to 

discrimination into similar structure but fairly and in liquid 

medium, at the same time as Pseudomonas aeruginosa 

to a little extended rod with a small number of 

polar flagella to carry out rhamnolipid-dependent swarming, and 

PilB, PilC, and PilE homologs to be 

necessary for the secretion of dissimilar extracellular proteins in 

isolated from different human 

samples activated by culturing in 

oth medium and incubation at 37°C for 

blood samples (bacteremia) incubated for 7 days in 

. After activation inoculated on the 

(positive isolates does not ferment lactose), a 

colonies were selected, for more purification, inoculated 

on the selective medium cetrimide agar 0.03% cetrimide, 

lates identified by growth at 4°C and biochemical 

tests were [oxidase(+), indol(-), ureas(-,+), citrate(+), 
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catalase(+)] and tested by microscope which showed Gram 

negative rod shape, stored at -20°C in tubes contained 4ml brain 

heart infusion broth+1ml Glecerol, till other bacteriological and 

molecular tests were done
10

. 

 

Antibiotic sensitivity test: Antibiotic susceptibility testing was 

performed for (Ciprofloxacin Cip 5µg, Cefotaxime CTX 10 µg, 

Amphotericin B AMP 100µg, Amoxicillin Ax 25µg, Amikacin 

AK 30µg, Lincomycin L 10µg, Gentamicin CN 30µg, 

Fiucloxacillin FL5µg, Tobramycin TOB 30µg, Methicilin ME 

5µg) interpretation was done according to 2009 and 2010 CLSI 

guidelines
11

. P. aeruginosa isolates were tested for their 

susceptibility to some antibiotics. 

 

Swarming Motility Assay: The Medium: Bacto agar 2 gm, 

Nutrient broth 3.2 gm, Distilled water 400 ml, Filter sterilized 

10%(w/v) D-glucose in distilled water was added to prepared 

media to get a final concentration of 0.5%(w/v)
12

. 

 

The Method: Bacteria were grown in nutrient broth and diluted 

with nutrient broth medium to reach an OD600 of 0.02. Tow-

micro liter a liquid of the diluted culture was inoculated onto the 

surface of muller hinton agar plate and incubated overnight 

37°C. The ability of isolates to swarm was assessed by the 

distance of swarming from the central inoculation site
12

. 

 

Extraction and purification genomic: DNA of Pseudomonas 

aeruginosa isolates was extracted and purified using extraction 

and purification kit provided from Promega Company (USA). 

Each isolate was subcultured aerobically in brain heart infusion 

broth for 18–24 h at 37°C, then 3 ml was transferred to ml test 

tube. The growing cells were deposited by centrifuged at 4000 

round/minute for 10 minute then the pellet were resuspended 

with 100 μl TB buffer vortex to completely suspended the 

pellet, added 10 μl lysozyme, incubated at 37°C for 10 min., 

added 100 μl  R Nase A then incubated in room temperature for 

5 min., centrifuged at 10000 round/minute for 2 minute. Then 

superannuated was transferred to 1.5 ml Eppendrof tube, added 

220 μl  BDL buffer, incubated in 65°C  for 10 minute. Added 

220 μl ethanl (96-100%) and vortexed for 20 sec. at maximum 

speed, inserted HiBind DNA mini column into a 2 ml collection 

tube, transferred the entire sample to the HiBind including any 

precipitate, centrifuged at 10000 rpm/min for 1 min., discarded 

the filtrated and the collection tube, inserted the HiBind into 

new 2ml collection tube, added 500 μl HB buffer, centrifuged at 

10000 rpm/min for 1 min., discarded the filtrate and reused 

collection tube. Added 700 μl DNA wash buffer then 

centrifuged at 10000 rpm/min for 1 min., discarded the filtrate 

and reused collection tube, centrifuged the empty  HiBind at 

10000 rpm/min for 2  min, inserted HiBind DNA mini column 

into a 2 ml  collection tube, added 50-100 μl  preheated elution 

buffer (65°C ) to the HiBind into anew nuclease-free 1.5 ml 

Eppendr of tube, incubated HiBind DNA column for 3-5 min. at 

room temperature, centrifuged at 10000round/minute for 1 to 

eluted the DNA, incubated overnight at 4°C then stored at – 

20°C till use.  

Detection of pilB PCR: The presence of pilB gene encoding 

type IV fimbrial biogenesis protein PilB (pilB) was determined 

by PCR (Applied Biosystem, Singapore) using primers as 

shown in Table-1
13

. PCR was implemented in ebendroof tubes 

that containing premix solution(DNA taq deoxyribonucletside 

triphosphates dTTP, dGTP, d CTP, Datp, polymerase, Tris HCl 

and MgCl2, KCl, colored pigment) (Promega Company )  by 

added 1μl of forword primer, 1μl of reverse primer, 2μl of 

studied bacteria DNA, 13μl of distilled water to each tube, in a 

total volume of 20μl shown in Table-2. The DNA was carried 

out by using the following protocol: initial denaturation (94ºC 

for 5 min), followed by 25–30 cycles of denaturation (94ºC for 

35–45 s), annealing (53–62ºC, from 45 s to 1 min) and 

extension (72ºC, from 45 s to 1 min 35 s), with a denaturation 

(94ºC for 5 min), followed by 25–30 cycles of denaturation 

(94ºC for 35–45 s), annealing (53–62ºC, from 45 s to 1 min) and 

extension (72ºC, from 45 s to 1 min 35 s), with a single final 

extension of 7 min at 72ºC shown in Table-3. PCR products 

were separated in 2% agarose gel for 90– 120 min at 60 V and 

90 m Amper, and the electrophoresis products were visualized 

by Gel Documentation. Amplified gene was identified with 

molecular size marker and on the basis of fragment size shown 

in Table-1. 

 

Table-1 

Primer used for amplification of gene pilB
13

 

Target 

gene 

PilB            

Encoded  

type      IV 

fimbrial 

biogenesis 

protein 

Sequence (  5 ︡ – 3 ︡  ) 
Product 

Size(bp) 
Primers 

ATG AAC GAC AGC ATC 

CAA CT GGG TGT TGA 

CGC GAA AGT CGA  T 

826 
pilB-F 

pilB-R 

  R: reverse, F: forward 
 

Table-2 

PCR mixture total volume 25µl
13

 

Sequence Component 
Volume of 

matter added 

1 Distilled water 13. µl 

2 PCR Buffer1X 0.5µl 

3 DNTPs 0.5µl 

4 Primer-Forword 1µl 

5 Primer-R everse 1µl 

6 
Taq DNA Polymerase) 1.5 

U 
2µl 

8 DNA 2µl 

Total volume 20µl 
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Table-3 

Polymerase chain reaction (PCR) amplification
13

  

PCR program 

Temperature Time Cycles number 

94
 o
 c 5min. 1 

94
 o
 c 35sec. 

30 60
 o
 c 45sec 

72
 o
 c 45sec 

72
 o
 c 7min. 1 

 

Results and Discussion 

Pseudomonas aeruginosa expressed a variety of invasive factors 

such as drugs resistant, pili type IV and secreted toxins and 

hydrolysis enzymes. The work presented here shown that  in the 

collection of twenty seven isolates of P. aeruginosa, 

representing resistance to seven from ten used antibiotics which 

were (Gentamicin , Amoxicillin, Ciprofloxacin, Amphotericin 

B, Cefotaxime, Lincomicyn, Methicillin) possessed resistant of 

the used antibiotics while all isolates were sensitive to 

(Amikacin, Tobramicin, Flucloxacillin). Pseudomonas 

aeruginosa, has multiple mechanisms for resistance to awide 

classes of antimicrobials like mobile genetic elements which 

gives resistance to variety classes of antibiotics. P. aeruginosa 

has capability to fast develop resistance through the course of 

treating an infection, Amp C cephalosporinase that 

chromosomally encoded and decrease number and diameter of 

porin protein holes in the outer membrane of bacteria cell 

(OprD)  are particularly methods leads to relevant the 

treatments, Lister et al. studied in the United state on P. 

aeruginosa isolates resistance, it was shown high rates 

ersistinance to the fluoroquinolones and β-lactam antibiotics, 

with resistance to ciprofloxacin and levofloxacin ranging from 

20 to 35%., In same study recorded resistance to 

Aminoglycosides especially Gentamicin which appeared the 

least active of the aminoglycosides antibiotics, while 

Tobramycin and Amikacin reported lower rates of resistance
14

. 

Most of these results were acceptable with our results except for 

fluoroquinolones, Lambert et al reported in 2002 on the 

antibiotic sensitivity model of P. aeruginosa in United Kingdom 

have prominent problem of resistance to antibiotics especially in 

strains that cause cystic fibrosis in comparison with other 

infection isolates and they returned that to minimal permeability 

of cell membrane
15 

P. aeruginosa that made it the basis of the 

resistant to antimicrobial agents, the genetic capacitance of P. 

aeruginosa express a variety inventory of resistance methods, 

such as mutation in chromosomal genes or gain further 

resistance genes from other strains or other species of organisms 

by bacteriophag, plasmids and transposons
16

. 

 

Pseudomonas aeruginosa employ both its flagellum and (TFP) 

to facilitate motility, attachment, and migration. Swarming is 

consideration to lead biofilm construction through infections. P. 

aeruginosa strains exhibit a hyper swarming phenotype
17

. In 

this study we reported that (100%) of isolates were detected 

dendritic swarming pattern and an indication that P seudomonas 

aeruginosa can extend on semisolid medium and expose 

swarming motility, when cells are inoculated at the surface of 

agar regular colonies are formed initially. later on cells at the 

periphery or rim of the colonies undergo  differentiation to  

formlong, multinucleate, asptate, hyper-flagellated swarm cells 

due to activation of fllagella-production and repression of cell 

septation
18

. Figure-1 shows dendritic swarming patterns of 

Pseudomonas aeruginosa. 

 

The results of spreading growth patterns of point-inoculated P. 

aeruginosa on swarming plate showed dendritic swarming 

pattern and there were differences between different infections 

isolates and among same infection isolates in swarming forms, 

may be that behavior returned to positive or negative 

chemotaxis (chemical stimulus) migration cells moving towards 

glucose and departed from poisions
17

. There are many studies 

which have researched this subject from different levels such as 

antibiotics, quorm-sensing system, chemotaxis and suggested 

that quorum sensing, rhamnolipid production, type IV pili and 

flagellum contribute to acting phenomenon of swarming
18,19

. 

 

Detected pilB gene: The results of PCR for pilB gene (the gene 

responsible for type IV pili fimbrial biogenesis protein pilB) 

showed that 14(51.8%) possess this gene, since gel  

electrophoresis results showed DNA bands with molecular size 

826bp in comparison with DNA marker (as shown in figure 

3,4,5). According to the infection sites there were highly 

dissemination of this gene in urine isolates 8/9 (89)% while was 

3/9(33.3)% in each of blood and burns isolates, type IV pili is 

surface fibers in P.aeruginosa dynamic, multi functional and 

responsible for mediate P. aeruginosa contact with host cells, 

type IV pili mediated twitching motility and play direct role in 

stabilizing connections with the non living surface and in the 

cell to cell communications and pathogenesis
21

. More than 40 

genes required to the routes of pilus biogensis and following 

extension and retraction, pollar localized pili such as pilB, pilC, 

and pilY1are virlence factors and have been implicated in both 

the adherence of bacteria to biotic surfaces and a form of 

surface-accompanied motion termed twitching motility, 

accessory factors required for type IV pili Biogensis is 

consideration to encoding by the operon pilBCD, pilY1 

associated with the pilus fiber and plays critical role in pilus 

extension and retraction
20

. Pili of P. aeruginosa are associated 

with attachment and binding to GM1 receptors on the surface of 

epithelial cells in CF patients
22,23

. All genes of TFP pilus are all 

located in the bacterial chromosome and responsible for these 

process , DNA sequencing exposed the presence of three open 

reading frames designated pilB, pilC, and pilD that encode 

proteins of 62, 38 and 32 KDa, respectively . Pseudomonas 

aeruginosa genes pilB-D and pilQ are necessary for the 

assembly of type 4 fimbriae
24,25

. Our results were not agreement 

with the result reported by Mitove et al in 2010 whom 

established a low frequency spread of pilB among non cystic 

fibrosis (26.0%) which was widely dissemination in blood 
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isolates (75%) followed (35.5%) of urine isolates, he concluded 

that distribution of virulence genes diverse in respect to site of 

infection. Lanotte et al., who reported (100%) spread of this 

gene in the (162) P. aeruginosa and Raoof, who reported 

disseminate this gene(35%) in the twenty isolates isolated from 

different infections sites, in this study we investigate the 

relationship between swarming motility and pilB gene showed 

that all isolates were positive for swarming motility while only 

51.8% of isolates possess pil B gene which mean there are 

relatively half of isolates swarmed without presence the gene in 

these isolates, Anyan et al. reported that TFP helps to changing 

collective motion to keep away from toxic compounds such as 

the antibiotic carbenicillin. Thus, TFP physically affect P. 

aeruginosa swarming by actively promoting cell−cell 

association and directional collective motion within motile 

groups to aid their survival, Murray and Kazmierczk studied on 

factors influence P. aeruginosa motility and they constructed 

double mutant lacking both pili(TFP) and flagella to serve as 

negative control in motility assay they examined the double 

mutant cells by transmission electron microscopy that cells 

which displays in tow mutations could not swim in liquid 

medium  or on medium 0.3% agar percentage,  swimming plates 

and also defective for twitching motility but double mutant cells 

still showed surface spreading on swarming motility plates and 

Toole and Kolter found that P. aeruginosa strains defective in 

pili biogenesis (like the pilB mutant) did not express twitching 

motility and could not microcolony formation phenotype
26-31. 

 

 
PsaB1 PsaU20 PsaBU13 Negative Control 

 
PsaBU27 PsaB9 PsaU24 PsaBU11 

  
PsaBU22 Psa U21 

Figure-1 
shows different form of studied P. aeruginosa isolates of swarming 

 

 
PsaU21 PsaB6 PsaBU11 PsaU20 PsaB6 

Figure-2 

Different forms of swarming phenomena edges of studied P. aeruginosa isolates 

P: pseudomonas, a:aeruginosa, U:urine, BU: burn, B:blood, number: isolates numbers. 
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Conclusion 

Finaly we can concluded that all studied isolates showed 

dendritic swarming pattern, 14(51.8%) of isolates possess pilB 

gene and distribution of pilB gene varied in respect to the site of 

infection, there are no relationship between swarming motility 

and  pilB gene, swarming motility perhaps play an important 

role in the pathogenesis f P. aeruginosa. 

 

 
Figure-3 

Agarose gel electrophoresis (1.5% concentration of agarose,60 v voltage,2 hr) of specific PCR product (826 bp) resulted 

from amplification of genomic DNA of Pseudomonas aeruginosa isolated from blood by specific primers to pilB gene 
Lane M represents 100 bp DNA ladder markers. Lanes 1,3,4,7,8,9 represent negative amplification process of the pilB gene in DNA 

of P. aeruginosa isolate, Lanes 2,5,6 represent positive amplification process of the pilB gene in DNA of P. aeruginosa isolate 

control.Lanes from 1 to 9 represents isolates respectively 

 

 
Figure-4 

Agarose gel electrophoresis (1.5% concentration of agarose,60v voltage,2 hr) of specific PCR product (826 bp) resulted from 

amplification of genomic DNA of Pseudomonas aeruginosa isolated from burn by specific primers to pilB gene 

Lane M represents 100 bp DNA ladder markers. Lanes 1,2,4 represent positive amplification process of the pilB gene in DNA of P. 

aeruginosa isolate, Lanes 3,5,6,7,8,9 represent negative amplification process of the pilB gene in DNA of P. aeruginosa isolate. 

Lanes from 1 to 9 represents isolates respectively 
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Figure-5 

Agarose gel electrophoresis (1.5% agarose,60 v voltage, 2 hr) of specific PCR product (826 bp) resulted from amplification 

of genomic DNA of Pseudomonas aeruginosa isolated from urine by specific primers to pilB gene 
Lane M represents 100 bp DNA ladder markers. Lanes 1-8 represent positive amplification process of the pilB gene in DNA of P. 

aeruginosa isolate, Lane 9 represent negative amplification process of the pilB gene in DNA of P. aeruginosa isolate. Lanes from 1 

to 9 represents isolates respectively 
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