
Contents

1 Iron, an Element Essential to Life . . . . . . . . . . . . . . . . . . . . . . . . 1
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2 Iron in Plant–Pathogen Interactions . . . . . . . . . . . . . . . . . . . . . . . 7
2.1 Iron and Microbial Virulence . . . . . . . . . . . . . . . . . . . . . . . . . 8

2.1.1 Agrobacterium tumefaciens and Crown Gall Disease. . . . 8
2.1.2 Pseudomonas syringae, a Plant Pathogen Adapted

to Different Hosts . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
2.1.3 Diseases Caused by Xanthomonas Species . . . . . . . . . . . 15
2.1.4 Diseases Caused by Xylella fastidiosa . . . . . . . . . . . . . . 17
2.1.5 Ralstonia solanacearum, The Causal Agent

of Bacterial Wilt on a Large set of Plants . . . . . . . . . . . 18
2.1.6 Enterobacterial Species and Plant Disease . . . . . . . . . . . 19
2.1.7 Pathogenicity of Ascomycete Fungi . . . . . . . . . . . . . . . 23
2.1.8 Ustilago maydis, a Basidiomycete Model. . . . . . . . . . . . 25

2.2 Iron and Plant Defense. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
2.2.1 Iron Homeostasis in Wheat Upon Infection

by Blumeria graminis . . . . . . . . . . . . . . . . . . . . . . . . . 26
2.2.2 Involvement of Ferritin in the Response

of Potato to Phytophthora infestans. . . . . . . . . . . . . . . . 27
2.2.3 Iron Homeostasis and Resistance of Arabidopsis

to D. dadantii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
2.2.4 Effect of the Plant Iron Status on

Susceptibility/Resistance to Pathogens . . . . . . . . . . . . . . 30
2.3 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

v

http://dx.doi.org/10.1007/978-94-007-5267-2_1
http://dx.doi.org/10.1007/978-94-007-5267-2_1
http://dx.doi.org/10.1007/978-94-007-5267-2_1#Bib1
http://dx.doi.org/10.1007/978-94-007-5267-2_2
http://dx.doi.org/10.1007/978-94-007-5267-2_2
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec1
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec1
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec2
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec2
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec3
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec3
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec3
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec4
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec4
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec5
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec5
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec6
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec6
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec6
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec7
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec7
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec10
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec10
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec11
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec11
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec12
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec12
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec13
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec13
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec13
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec14
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec14
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec14
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec15
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec15
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec15
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec16
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec16
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec16
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec17
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Sec17
http://dx.doi.org/10.1007/978-94-007-5267-2_2#Bib1


3 Mechanisms and Regulation of Iron Homeostasis
in the Rhizobia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
3.1 The Problem of Iron Acquisition and Roles

of Iron in Symbiosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
3.2 Iron Transport Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

3.2.1 Siderophore-Mediated Iron Transport . . . . . . . . . . . . . . 44
3.2.2 Heme and Heme Proteins as Iron Sources . . . . . . . . . . . 52
3.2.3 Ferric Dicitrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
3.2.4 Role of Iron Transport in Symbiosis . . . . . . . . . . . . . . . 57

3.3 Regulation of Iron Homeostasis in the Rhizobia . . . . . . . . . . . . 58
3.3.1 The Fur/Mur Protein . . . . . . . . . . . . . . . . . . . . . . . . . . 58
3.3.2 The Irr Protein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
3.3.3 The RirA Protein . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

vi Contents

http://dx.doi.org/10.1007/978-94-007-5267-2_3
http://dx.doi.org/10.1007/978-94-007-5267-2_3
http://dx.doi.org/10.1007/978-94-007-5267-2_3
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec1
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec1
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec1
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec2
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec2
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec3
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec3
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec8
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec8
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec12
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec12
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec13
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec13
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec14
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec14
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec15
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec15
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec21
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec21
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec31
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Sec31
http://dx.doi.org/10.1007/978-94-007-5267-2_3#Bib1


http://www.springer.com/978-94-007-5266-5


	Contents



