























strain. RNA silencing was assessed in control, empty iRNA, iRNARe infection. e uorescence signal of GFP was notably weak
VL51$%$ L51% VL51$ DQG L51% VL51% In@RANA-RNADNOHI&edftdiPeYsHsvgdesting reduceBirwinia
REVHUYLQJ *)3 A ERidy#bVdrahQeF ldndRwavelength infection in all samples (Figure 5). ese ndings suggest that
UV light (365 nm) using a handheld UV lamp. iIRNA-RNAI constructs e ectively inhibit E. amylovoranfection,

Detached immature fruitlets of four apple genotypes: Gala,presenting a promising strategy for enhancing resistance to re
Malus Robusta5, G.935, and Idared were in Itrated witlA.  blight in apple tissues.
tumefacienscarrying either empty iRNA or one of the three
iIRNA-RNAI constructs. e in Itration involved introducing the
Agrobacteriumsuspension and incubating the fruitlets for three We have demonstrated the use of iRNA to target genes es
weeks to ensure e ective transformation and systemic expres sential for the survival and growth dg. amylovorain both the
sion of the virus. After one month, the in Itrated fruitlets were model plantN. benthamianand apple fruitlets, highlighting its
injected at the same site with a highly virulent strain of GFP-potential as a sustainable strategy for managing re blight. A key
labeledE. amylovoraprepared at a concentration of 1 x 1078 advantage of this technique is its potential for providing lifelong
colony-forming units per milliliter). e inoculated fruitlets were ~ protection against re blight in apples. e practical imple-
placed in petriplates and maintained in a controlled environment mentation of this method could begin by vaccinating mother
chamber set at 25 + 1°C with high relative humidity. e fruitlets rootstock trees in nurseries with iRNA to suppress the growth
were evaluated over 9 to 15 days for the appearance of necroi$E. amylovora ese vaccinated "mother" trees would serve as
and bacterial exudates. factories, continuously producing iRNA-infused rootstock liners
for years. Apple growers would then graft their preferred scion
varieties onto these rootstocks, introducing the iRNA into the

To assess the e ectiveness of IRNA-siRNA constructs againstree's phloem. Once established, the iRNA would replicate and
E. amylovoraN. benthamiandeaves were in ltrated withAgro-  spread systemically within the tree, o ering protection against
bacteriumharboring the iRNA-siRNA vector targeting th€ YRA  E. amylovorahroughout the tree’s lifespan (Figure 6). Currently,
gene. e inltrated leaves were challenged withE. amylovora the primary challenge for the success of this strategy is develop
three days post-inoculation. e section of the leaf expressing ing stable and long-term iRNA expression in apple trees. We
the iRNA-siRNA constructs remained healthy, demonstrating are continuing research to re ne delivery techniques, including
resistance to infection, while the non-in Itrated half exhibited Systemic Spread and stable expression of iRNA, for |0ng_term
wilting symptoms due to pathogen proliferation (Figure 2a). protection in orchard environments.
Additionally, leaves transiently expressing the iRNA-siRNA
constructs consistently remained healthy upof. amylovora
challenge, indicating successful localized RNA silencing (Figure
2b). ese results highlight the potential of iRNA-siRNA con
structs to confer targeted resistance agairist amylovorain N.
benthamiana

We also tested the e ectiveness of sequence-speci ¢ SIRNA
in providing protection against GFP-labelell. amylovoranfec
tion in stems ofN. benthamianalnitially, GFP-labeledErwinia
in ltrated in leaves (COI"ItI’O|) showed movement down the stem, Figure 5: iRNA-basgd RNAi silencing oErwinia amylovorain Gala fruitlets:

. . . . a. GFP orescence indicates presence of GFP labelleé. amylovora(Ea273)
evidenced b_y GFP l_JoreS(_:ence In _Stem tissues (Fl_gure 3) HOWn thin sections of Gala apple fruitlets inoculated with empty iRNA and
ever, upon inoculation with RNAI vectors targetingrwinia  subsequently with GFP-labeled Ea273. The bright uorescence indicates
genes, none oN. benthamianeplants inoculated withE. amy- robust expression of GFP labelledE. amylovorain the fruitlets b. GFP
lovora showed stem infection at 7 days post-inoculation (dpi) as uorescence in Gala fruitlets i‘not_:ulated with ?RNA-RNAi silencin‘g vectors
displayed by the lack of GFP uorescence in stem tissues. GF, d GFZ_Izbeled Ea273. A signi cant reduction in GFP expression is
served, demonstrating the e ectiveness of RNAi silencing in reducing

uorescence remained absent in RNAI treated plants, whereas:. amylovoralevels
all the control plants displayed infection in the stem, indicating
that the dsRNA preventedErwinia movement.

We also performed RNAi-based transformations in apple
fruitlets using iRNA-RNAI constructs to assess their e cacy
in reducing E. amylovoranfection. Following in Itration with
Agrobacteriumcarrying the RNAI constructs, detached imma
ture fruitlets were challenged with GFP-labelé&t] amylovorand
incubated for 30 days. e fruitlets of the re blight susceptible
cultivar Gala, inoculated withA. tumefaciensharboring empty
iIRNA, developed browning around the injection site. In contrast,
the fruitlets inoculated with A. tumefaciensharboring iRNA
and one of the RNAI vectors derived from thgyrA gene ofE.
amylovoraremained healthy around the injection site (Figure
4). Cross-sections from the same injection sites were examined
under a uorescence microscope to assess the GFP-labeleglyre 6: ustration depicting the systemic iRNA-based re blight
Erwiniatiters and determine if IRNA-RNAI vectors could limit protection process in apple orchards.

Conclusion and Future Directions

Results and Discussion
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