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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:
Effect of gene disruption of wide-host-range Bradyrhizobium strains on their symbiotic phenotypes
with various host plants

Name: Shun HASHIMOTO

This thesis comprised symbiotic phenotypes of two Bradyrhizobium strains isolated from Aeschynomene
americana nodule. Gene disruption mutants of two wide-host range Bradyrhizobium strains were constructed and
tested the symbiotic phenotypes with various legumes.

Chapter 1 is general introduction. It contains following topics; 1) Classification of legumes. 2) Rhizobia-legume
symbiosis. 3) Diversity in the root nodule symbiosis. 4) Brief introduction of two wide-host range Bradyrhizobium
sp. strains SUTN9-2 and DOAJ9.

In chapter 2, characteristics of SUTN9-2 and DOAY9 and their nifV-disruption (4rifV) mutants were examined.
Acetylene reduction activity (ARA) of both Anif? mutants in a free-living state were significantly reduced than those
of respective wild-type strains. Symbiotic phenotypes of SUTN9-2 and DOA9 and their 4nifV mutants were
examined with four legumes, A. americana, Stylosanthes hamata, Indigofera tinctoria, and Desmodium tortuosum.
NifV of SUTNO-2 were required for the efficient symbiosis with A. americana, I. tinctoria, and D. tortuosum. On the
other hand, nifV of DOA9 did not required for the symbiosis with four legumes. In conclusion, rhizobial nifV are
required for the symbiosis depending on symbiont-host combination. This study reveals that, in addition to some
Aeschynomene plants reported in previous study, A. americana and other several legumes require the rhizobial nifV’
for symbiosis.

In chapter 3, symbiotic phenotypes of SUTN9-2 and its type III secretion system (T3SS) disruption (A73SS)
mutant were examined with Lotus burttii, L. japonicus Gifu B-129 and L. japonicus Miyakojima MG-20. SUTN9-2
wild-type strain induced effective nodule with low frequency on L. burttii and L. japonicus Gifu B-129 but could not
induce effective nodule on L. japonicus Miyakojima MG-20. SUTNO9-2 AT3SS mutant induced effective nodule on L.
burttii and L. japonicus Gifu B-129 with high frequency than the wild-type strain. SUTN9-2 AT3SS mutant could
induce effective nodule on L. japonicus Miyakojima MG-20 in contrast to wild-type. These results suggest that the
T3SS of SUTNO-2 interference the symbiosis with Lotus plants.

In chapter 4, symbiotic phenotypes of SUTNO9-2 and its bclA- disruption (4bcl4) mutant were examined.
Symbiotic phenotypes of SUTNO-2 Abcl4 mutant with various legumes was the same as those of wild-type strain
except for symbiosis with I tinctoria. In the case of I tinctorial, inoculated with SUTN9-2 Abcl4A mutant showed
lower plant growth when compared with the plant inoculated with wild-type strain. BclA is a transporter gene for
bacteroid differentiation and nitrogen fixation in nodule. Requirement of the bc/4 for symbiosis depends on
symbiont-host combination. In conclusion, bc/4 of SUTNO-2 is not essential for symbiosis as same as the bcl4 of B.

Jjaponicum USDA110 (which close strain with SUTN9-2).

Chapter 5 is a summary. In this thesis, symbiotic phenotypes of wide-host-range rhizobia and their mutants were
investigated with various legumes. The findings provide basic and new insight for further understanding the rhizobia-
legume symbiosis.



