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[ Abstract | Objective: To investigate the relationship of biofilm-forming ability of
Pseudomonas aeruginosa (PA) with swimming motility, twitching motility and virulence
gene distribution. Methods: A total of 192 clinical isolates of PA were collected
consecutively. Microtiter plate method was used to evaluate the ability to form biofilm. The
swimming and twitching motilities were detected by plate method. Polymerase chain
reaction (PCR) was used to detect virulence genes. Results: Of the 192 PA clinical
isolates, 186 (96.9%) showed biofilm-forming ability. Among them, 36 isolates showed
weak biofilm-forming ability, 84 exhibited moderate biofilm-forming ability and 66
showed strong biofilm-forming ability. The diameters of the swimming ring for PA with
none biofilm-forming ability, weak biofilm-forming ability, moderate biofilm-forming
ability, strong biofilm-forming ability were (9.12 £ 6.76), (18.42+7.51), (19.10 £4.77)
and (17.80 = 5.27) mm, respectively. The diameters of the twitching ring for PA in above
groups were (8.38 = 1.50), (17.21 £ 7.42), (18.49 £5.62) and (20.44 + 6.43) mm, respec-
tively. The swimming motility and twitching motility of none biofilm-forming ability group
were weaker than biofilm-forming ability groups (all P<0.05). Among 192 PA strains, 163
were exoS positive (84.9%), 40 were exolU positive (20.8%), 183 were exoY positive
(95.3%), and 189 were exoT positive (98.4%). The positive rate of PA virulence gene exoS,
exoU and exoT were different in strains with different biofilm-forming abilities (P<0.05).
The rate of exoS in the strong biofilm-forming ability group was lower than that in the
moderate biofilm-forming ability group (}(2:9.293, P<0.01) and the weak biofilm-forming
ability group (’=9.997, P<0.01). The rate of exolU in the strong biofilm-forming ability
group was higher than that in the weak biofilm-forming ability group ()(2:1().803, P<0.01).
Conclusions: Most clinical isolates of PA can form biofilm. Swimming and twitching
motilities are related to the formation of biofilm, but not significantly related to strength of
biofilm-forming ability. The virulence genes of type Il secretion system for PA may be

related to the biofilm-forming ability.

[ Key words | Pseudomonas aeruginosa; Bacterial biofilm; Swimming motility; Twitching

motility; Virulence gene
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[ Z5B&IE | 4RZRARERLE (Pseudomonas aeruginosa,PA) ; 484k B R (polymerase
chain reaction, PCR)
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Table 1 PCR primers of virulence genes

s SIF5(5—3") PR/ (bp) 1B KIREE (°C)
exoS 1E[] : ATCCTCAGGCGTACATCC [l : ACGACGGCTATCTCTCCAC 328 55
exol 1E] : AGTGCTTACATTCCCCAGATTAAG  JX ] : TGTCAAAATTCTTGTCGATCATCT 271 53
exoY 1EI7] : CTTTCATCGTTCTGTCTCCTTCTT  J 1] : GTTAGAAACCACCTGACGATGAC 272 55
exoT 1E[7] ; AATCGCCGTCCAACTGCATGCG i [f] : TGTTCGCCGAGGTACTGCTC 152 58
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Table 2 Biofilm-forming ability of 192 Pseudomonas aeru-

ginosa
FUERE T BREL(%) WG E (x +5)
AN 6(3.1) 0. 0956 % 0. 0068
55 U 36(18.8) 0. 1658 + 0. 0354
A U 84(43.7) 0. 3265 % 0. 0647
SR 66(34. 4) 0. 8346 0. 5131
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Figure 1 Crystal violet quantification of Pseudomonas
aeruginosa strains

2.2 ARIRAREE J1 PA B3k ShEE T AIEEF T RE
192 8k PA I R A3 B4R T, AS BUBR AT AR | 55 AR
PRI | PP S5 OSSR AR | o Al B R UK Bl B AR 0 )
H9(9.12+6.76) (18.42+7.51) .(19.10=
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Figure 2 Swimming motility and twitching motility of

Pseudomonas aeruginosa strains
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Figure 3 Virulence genes electrophoregram of Pseudomonas aeruginosa strains
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Table 3 Analysis of difference in virulence genes for
Pseudomonas aeruginosa strains with different

biofilm-forming abilities

[n(%)]

BIERES n exoS exolU exoY exoT
AR 6 5(83.3)  0(0.0) 5(83.3) 5(83.3)
ML 36 35(97.2)  2(5.6)  35(97.2) 35(97.2)

AR 84 76(90.5)  15(17.9)  79(94.0) 84(100.0)
SRIHE 66 47(71.2)™ 23(34.8)" 64(97.0) 65(98.5)
K 1H —  15.349  14.221 3. 140 7.072
Pl —  <0.01 <0.01 >0. 05 <0.05

L TEARCEE. S5 R IR, P<0. 01 ; 5 A
A, P<0. 01.
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