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Evaluation of phase variation in Pseudomonas fluorescens b1 and its
effect on some bacterial phenotypic and biocontrol characteristics
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Abstract

Phase variation is one of the adaptive mechanisms in fluorescent pseudomonads; this process caused by
reversible genetic modification that generate subpopulation diversity with phenotypic differences that
eventually lead to bacterial survival and their fitness under certain environmental conditions and is important
in niche adaptation. In the present study, phase variation was observed in P. fluorescens strain Bl that
carrying gene for phase variation. P. fluorescens B1 had two colony types, wild-type colony was small and
opaque whereas the second type colony was larger in size and more fluorescent pigment production. These
two types colony were tested for production of several enzymes such as protease, lipase, phosphatase and
some metabolites production such as hydrogen cyanide, siderophore and auxin and for motility behaviors,
biofilm formation and antagonistic activity against some phytopathogenic fungi. The results showed
significant difference between the two types. Both of two types produced protease, lipase, phosphatase, but
production of hydrogen cyanide in second type decreased strongly, in contrast production of siderophore and
auxin in secondry type Increased. The second cell types was more motile than the wild-type and biofilm
formation in wild-type was more than the secondry type. Antifungal activity of wild-type was higher than the
secondary type. DNA fingerprint using BOX-PCR confirmed the identity of the second colony type with the
parental isolate.
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Tablel: List of hosts and geographical origins of bacterial isolates

Bacterial isolate Location of isolation Host Remarkable trait received from
P. fluorescens 34B Sarab Wheat phzt N
P. fluorescens 8B Maragheh Wheat phzt 1
P. fluorescens F70 Mashhad Wheat phID+ 1
P. fluorescens F23 Mashhad Wheat phID+ 1
P. fluorescens UTPf5 Rafsanjan Pistachio phID+ 2
P. fluorescens UTP{68 Mazandaran Canola phID+ 2
P. fluorescens B1 Karaj Wheat phID+ 2
P. fluorescens B6 Karaj Wheat phiD+ 2
P. fluorescens CHAO Switzerland Tobacco phlD+ 2
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Table2: Name and sequence of primers used in PCR for detection of phID and sss genes and for evaluation of

genetic diversity of P. fluorescens B1 phenotypic variants

genes Primers Sequence Reference
phID B2BF (forward) 5'-ACCCACCGCAGCATCGTTTATGAGC-3"' McSpadden Gardener et al. 2001
BPR4 (reverse) 5'-CCGCCGGTATGGAAGATGAAAAAGTC-3'
sSS SSS UP (forward) 5'-CGT CTT TCG CAC CTG ATG GA-3' Mavrodi et al. 2006

SSS LOW (reverse)

5'-CCT GGG ATG GGC ACT GTC A'-3
BOX 626 BOX (forward/ reverse) 5' -CTACGGCAAGGCGACGCTGACG'-3

McSpadden Gardener et al. 2000
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amplification of 629-bp portion of phlD gene (A) and the gene regulating phase variation, amplification of 994-

bp portion of sss gene in B1 isolate (B)
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Fig 2: Appearance two different colonies in P.
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Table 3: T independent test for siderophore and auxin production, biofilm formation, motility by phenotypic
variants of P. fluorescens B1 and their growth inhibition against four phytopathogenic fungi in vitro condition

Type of variable t-test for Equality of Means

t df  Sig. Mean Std. Error

Difference  Difference
Diameter of the orange halo (mm) in CAS medium (after 72h) 3.5 4 0.025 -2.33 0.66
Pyoverdin production (Absorbance in 400nm) -3.395" 4 0.027 -.576 0.169
IAA production -2.505" 4 0.066 -2.72 1.08
Biofilm formation -8.313™ 4 0.001 -0.693 0.083
Diameter of the bacterial colony in 0.3% agar (Swimming test) -11.667" 4 0 -11 0.942
Diameter of the bacterial colony in 0.5% agar (swarming test) -12.57 4 0 -8.33 0.66
Diameter of the bacterial colony in 1% agar (twitching test) 4957 4 0.008 233 0.471
Dual culture assay- against F. oxysporum 5.196" 4 0.007 3 0.557
Dual culture assay-against F. culmoum 557 4 0.005 3.66 0.66
Dual culture assay-against B. sorokiniana 3.464° 4 0.026 2 0.557
Dual culture assay- against P. drechsleri 2324 4 0.081 3 1.29
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Fig 3: Comparison of produced siderophore absorbance (A), amount of produced auxin (B) and biofilm
formation (C) by phenotypic variants of P. fluorescens B1. Comparison of inhibitory zone of pathogenic fungi

by phenotypic variants (D)
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Fig 4: Genomic fingerprints of wild type (B1 I) and
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