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Topology of Infection Threads and Symbiosomes
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ImmunolocalisationImmunolocalisation of of rhizobialrhizobial lipopolysaccharidelipopolysaccharide
(MAC57) and (MAC57) and arabinogalactanarabinogalactan proteinprotein--extensinextensin (MAC265) (MAC265) 
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ImmunogoldImmunogold localisationlocalisation of of arabinogalactanarabinogalactan proteinprotein--
extensinsextensins (MAC265) in a single pea mutant SGEFix(MAC265) in a single pea mutant SGEFix----2 2 
((sym33sym33) () (cwcw –– cell wall, cell wall, bb –– bacteria, bacteria, ecmecm –– extracellularextracellular matrixmatrix))
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ImmunogoldImmunogold localisationlocalisation of of arabinogalactanarabinogalactan proteinprotein--
extensinextensin (MAC265) within intercellular spaces in a single (MAC265) within intercellular spaces in a single 
pea mutant SGEFixpea mutant SGEFix--1 (1 (sym40sym40) () (cwcw –– cell wall, cell wall, isis –– intercellular intercellular 
space, space, vv -- vacuolevacuole))

cwcw

cwcw

isis

vv

vv



TargettedTargetted secretion of the matrix glycoproteinsecretion of the matrix glycoprotein (MAC265) (MAC265) 
into infection threads of double pea mutant RBT3 (into infection threads of double pea mutant RBT3 (sym33, sym33, 
sym40sym40) () (cwcw –– cell wall, cell wall, cvcv –– cytoplasmiccytoplasmic vesicles, vesicles, bb –– bacteria, bacteria, ecmecm
–– extracellularextracellular matrix, matrix, vv -- vacuolevacuole))
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Dynamic model for infection thread growthDynamic model for infection thread growth

Brewin N.J. Pods and Nods: a new look at symbiotic nitrogen fixing
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Absence of Absence of arabinogalactanarabinogalactan proteinprotein--extensinextensin (MAC265) (MAC265) 
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ImmunolocalisationImmunolocalisation of deof de--esterifiedesterified pectin (JIM5) in cell pectin (JIM5) in cell 
wall of single and double pea mutantswall of single and double pea mutants ((cwcw –– cell wall, cell wall, bb ––
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Secretion of pectin (JIM5) around degrading Secretion of pectin (JIM5) around degrading 
bacteroidsbacteroids in senescent infected cells in single pea in senescent infected cells in single pea 
mutant mutant RisFixVRisFixV ((sym 42sym 42) () (BB –– bacteroidsbacteroids, , cytcyt –– cytoplasmcytoplasm))
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ConclusionsConclusions

The increase of AGPThe increase of AGP--extensinextensin synthesis in synthesis in 
intercellular spaces in mutant genotypes of pea intercellular spaces in mutant genotypes of pea 
was revealed as well as the intensification of was revealed as well as the intensification of 
defense reactions in the form of peroxidedefense reactions in the form of peroxide--driven driven 
crosscross--linking of AGPlinking of AGP--extensinextensin..

In single mutant In single mutant RisFixVRisFixV ((sym42sym42) it was ) it was 
recognized the intensification of defense reaction recognized the intensification of defense reaction 
in the form of in the form of callosecallose synthesis around cell wall of synthesis around cell wall of 
both infection threads and plant infected cell as both infection threads and plant infected cell as 
well as synthesis of well as synthesis of pecticpectic components around components around 
degrading degrading bacteroidsbacteroids in senescent infected cells.in senescent infected cells.
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