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Burkholderia phytofirmans PsJN 

 

Á one of the most studied bacterial endophyte  

 

Á isolated from surface-sterilized Glomus vesiculiferum-infected onion roots 

 

Á originally classified as non-fluorescent Pseudomonas 

 

Á named after Jerzy Nowak  -  Pseudomonas sp. PsJN  

 

Á 16S rDNA sequencing  - genus Burkholderia 

 

Á new species, Burkholderia phytofirmans, with PsJN  

      as type-strain (=LMG 22146T = CCUG 49060T)  

      [Sessitsch et al., 2005] 
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Burkholderia phytofirmans PsJN 

Á Establishes rhizosphere and endophytic populations in a variety of plants 

Á potato, tomato, pepper, tobacco, sugar beed, maize, barley, wheat, é 
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B. xenovorans 

 LB400 

B.phytofirmans  

PsJN 
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2858 4512 4547 

Á 92% of all CDS highest homology to Betaproteobacteria 

Á 62% of all CDS showed highest homology to B. xenovorans LB400 

 

 



What are the genetic/functional requirements of an 

endophyte? 
 

 

Á Current idea of the endophytic lifestyle ï what a bacteria needs to 

colonize and establish in plants - is based on the observation of 

single strains.  

 

Á Can we generalize?  

 

Á Are there common genetic traits?  

 

Á Idea: To analyzed selected endophyte genomes (all Gram-negative 

bacteria) with respect to functions supposed to be involved in 

colonization and establishing endophytic populations.  

 

 

 

10 



Comparative genome analysis ï genome architecture 
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Gluconacetobacter diazotrophicus PAl 5 Burkholderia phytofirmans strain PsJN 

8.2 MB    3.9 MB 

Endophytes 

Adaption  to  

the  plant 

environment  

Rhizosphere  

and  rhizoplane  

colonisation  

Endophytic  

colonisation  

Interaction 

with  the  plant  

Azoarcus sp. BH72 Klebsiella pneumoniae 342  

Pseudomonas stutzeri A1501 

Pseudomonas putida W619 

Methylobacterium populi BJ001 

Enterobacter sp. 638 



Root surface colonization 

Motility, chemotaxis and plant adhesion 
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Functions BpPsJN Kp342 MpBJ001 PpW619 Esp638 
Pst 

A1501 

Asp 

BH72 
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Type IV pili + + + + + - + - 

Flagella + - + + + + + + 

Chemotaxis + - + + + + + + 

Methyl-accepting 

proteins 27 0 28 33 18 33 24 9 

Che protein response 

regulators 60 25 73 44 26 47 51 12 

Plant 

adhesion 

Curli fibers - - - + + + + - 

Haemagglutinin protein + + - + + - - - 

Agglutination protein - - - + - - + - 
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Entering the plant 

Plant polymer degrading enzymes 
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Glycoside hydrolases 

total 41 68 26 26 56 29 29 35 

 

putatively plant polymer 

degrading 3 11 0 3 8 3 5 2 

 

% putatively plant 

polymer degrading 

GH/GH 7 16 0 12 14 10 17 6 
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Life inside the plant 

Fe-uptake and siderophore production 
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Functions BpPsJN Kp342 MpBJ001 PpW619 Esp638 
Pst 

A1501 

Asp 

BH72 
GdPAl 5 

Fe uptake 
TonB receptors 8 12 23 22 11 12 19 26 

 

Siderophores + + - - + + - - 

Siderophores:  

 

Å small molecules with high affinity to iron 

Å hydroxamate- or catechol-based  

Å produced by many gram-negative bacteria 

Å bind iron ï ferric siderophore complex is imported by TonB-dependent 

  transporters  

 

 



Life inside the plant 

Fe-uptake and siderophore production 
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Functions BpPsJN Kp342 MpBJ001 PpW619 Esp638 
Pst 

A1501 

Asp 

BH72 
GdPAl 5 

Fe uptake 
TonB receptors 8 12 23 22 11 12 19 26 

 

Siderophores + + - - + + - - 

Two main strategies for iron acquisition in endophytes:  

 

1. independent  by producing and releasing siderophores 

2. depend on siderophores produced by other organisms  

(endophytes or maybe plants) 

 

 

 



Life inside the plant 

Detoxification, degradation of organic compounds 
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Functions BpPsJN Kp342 MpBJ001 PpW619 Esp638 
Pst 

A1501 

Asp 

BH72 
GdPAl 5 

D
e
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a
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n
 SUM Antioxidative 

enzymes 22 18 11 19 17 20 14 13 

Glutathione-S-

transferase 24 12 16 12 9 8 10 9 

Efflux pumps 681 561 276 361 387 223 234 201 

Degrada- 

tion 

 

Alkane 

monooxygenase 1 0 0 0 0 0 0 0 

Dioxygenases 21 10 1 12 0 8 18 1 



Life inside the plant 

Detoxification, degradation of organic compounds 

20 

Functions BpPsJN Kp342 MpBJ001 PpW619 Esp638 
Pst 

A1501 

Asp 

BH72 
GdPAl 5 

D
e
to

x
if

ic
a

ti
o

n
 SUM Antioxidative 

enzymes 22 18 11 19 17 20 14 13 

Glutathione-S-

transferase 24 12 16 12 9 8 10 9 

Efflux pumps 681 561 276 361 387 223 234 201 

Degrada- 

tion 

 

Alkane 

monooxygenase 1 0 0 0 0 0 0 0 

Dioxygenases 21 10 1 12 0 8 18 1 



Life inside the plant 

Detoxification, degradation of organic compounds 

21 

Functions BpPsJN Kp342 MpBJ001 PpW619 Esp638 
Pst 

A1501 

Asp 

BH72 
GdPAl 5 

D
e
to

x
if

ic
a

ti
o

n
 SUM Antioxidative 

enzymes 22 18 11 19 17 20 14 13 

Glutathione-S-

transferase 24 12 16 12 9 8 10 9 

Efflux pumps 681 561 276 361 387 223 234 201 

Degrada- 

tion 

 

Alkane 

monooxygenase 1 0 0 0 0 0 0 0 

Dioxygenases 21 10 1 12 0 8 18 1 



Life inside the plant 

Secretion systems 
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Functions BpPsJN Kp342 MpBJ001 PpW619 Esp638 
Pst 

A1501 

Asp 

BH72 
GdPAl 5 

Secretion 

systems 

Type I -  +  +  +  +  +  +  +  

Type II +  -  +  +  +  +  +  -  

Type III +  -  -  -  -  -  -  -  

Type IV +  +  -  -  +  -  -  +  

Type Va -  -  -  -  -  -  -  -  

Type Vb -  -  -  +  -  -  -  -  

Type VI +  +  -  +  -  -  +  -  



Life inside the plant 

Signaling  

23 

Functions BpPsJN Kp342 MpBJ001 PpW619 Esp638 
Pst 

A1501 

Asp 

BH72 
GdPAl 5 

Signaling 

 

Two-component 

systems 272 130 284 215 133 230 223 87 

Bacterial IQ 85 65 115 n.d. 132 102 142 96 

ECF sigma factors 18 2 11 15 3 5 9 3 
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Life inside the plant 

Quorum-sensing  
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Functions BpPsJN Kp342 MpBJ001 PpW619 Esp638 
Pst 

A1501 

Asp 

BH72 
GdPAl 5 

Quorum-

sensing 

3OH-PAME  +  -  -  -  -  -  -  - 

Autoinducer-2  -  +  -  - + -  -  - 

DSF-System -  -  -  - -  -  -  - 

AHL-based-System  + -  + - - - -  + 

luxR-solo  + + - + + - luxI -solo - 

AHL-degradation  -  +  -  +  -  -  -  - 
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Å two-component system in Ralstonia solanacearum  

Å signal molecule: 3-hydroxypalmitic acid methyl ester 

Å modulates production of PhcA-regulated virulence factors 

Å coordinates the switch of free-living to host associated 

 

3-OH-PAME System 

27 

Clough S. et al. 1997 

AEM 63: 884-850. 


