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Hypersensitive response (HR) on eggplant (Solanum melongena cv. Senryo-nigou) by Ralstonia
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Ralstonia syzygii subsp. indonesiensis PW1001 (Rsi PW1001) is one of a Ralstonia solanacearum species
complex (RSSC) that causes wilt disease on potato (former name: Ralstonia solanacearum phylotype IV biovar 2N).
However, inoculation of Rsi PW1001 on non-host eggplant Solanum melongena cv. Senryo-nigou induced
hypersensitive response (HR). HR is a plant defense response to inoculation by pathogens, which is often accompanied
by a rapid, localized and programmed cell death. Rsi PW1001 requires type III secretion system (T3SS) to translocate
the effector proteins to induce HR. I found that trehalose synthesis is required for this HR induction.

In the first study, I screened type III effectors (T3Es) in Rsi PW1001 that induce HR on eggplant. Rsi PW1001
injects approximately 70 effectors into plant cells via Hrp T3SS during infection. All mutants lacking each of the
previously known effector genes in Rsi PW1001 still induced HR like wild type (WT) strain, indicating that all these
effectors are not an avirulence factor on eggplant. This finding speculates that there is an unknown effector
in Rsi PW1001 that induces HR on eggplant.

In the second study, I investigated the involvement of trehalose synthesis in Rsi PW1001 in inducing HR on
eggplant. Although, there are treS, treY/treZ, and otsA/otsB genes for trehalose biosynthesis in Rsi PW1001, otsA/otsB
are a dominant trehalose biosynthetic genes because mutation of ofs4 or otsB significantly reduced the trehalose
accumulation in the bacterial cells. Inoculation of ots4 and otsB mutants significantly reduced HR levels on eggplant
leaves, suggesting that trehalose biosynthesis is required for complete HR induction. Growth of ots4 and ofsB mutants
with 10% sucrose or 1.5 M NaCl were lower than WT strain, indicating that trehalose contributes to osmotic stress
tolerances. I also monitored expression of 7ipX (formerly named popA) as a typical effector gene in RSSC, and gene X
which was recently identified by Mukaihara (2021) as a candidate of avirulence gene. The ripX and gene X were not
expressed in BG medium and induced in minimal medium in all strains. Although trehalose synthesis did not affect
the ripX expression, expression of gene X was lower in trehalose-deficient strains in minimal medium, indicating that
full expression of gene X required trehalose biosynthesis.

In the third study, I investigated the role of trehalose for HR induction in another strain of RSSC phylotype I, R.
pseudosolanacearum RS1002. Mutation of ots4 in RS1002 significantly reduced trehalose accumulation in the bacterial
cells. However, in contrast to Rsi PW1001, ots4 mutant of RS1002 did not affect the HR level on its non-hosts wild

eggplant and tobacco, suggesting that the involvement of trehalose synthesis for HR induction is not common in RSSC.
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