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ARTICLE INFO ABSTRACT

Maywerds
Raia chirermis
Graffng

Sal sEE
Reb-edRI5E
ReMACR

Rosa chinensis s commonly grafted amto salt-iolerant rootstocks to mitigae slinity siress, yet the molecular
mechanisms underlying heterografting-induced adaptations in both the srion and mootstock remain unclear.
Throug h sy stematic roatstock screening, we identified R muliffors “Inermis’ 25 an optimal sali<al erant roosiod
ffar grafting purposes. Integraied analvsis combining small ANA and tramscr plome ssquencing of heienografied
plants after 24 days revealed 142 and 273 differentially expressed milNAs (DEMs) in the scion (R chinmsis and
roatstock (K. multifiora “Inermis”), respectively. Tangst prediction analyses indicated that thess DEMs primarily
madulate transcription facars (TE) of the AUN/IAA, APZ/ERF, ARF, HD-ZIP, MYE, NAC, and bAP Gmilies.
Hyata Encyclopedia of Genes and Genomes (KEGG) pathway enrchment analyss demonstrated signifimnt
enrichment of DEM fargets in histidine metabolizm and hysine 3 i mathways, which are emential for
asmoiic adjusiment and sivess signaling. Nowbly, the Rohamill 156 soform was markedly downregolated in
heterografied scions, with RENACI T identified as its putative direct target TE. Pundional validation demons
strated that Rchomill56 overexpressing compramised salt tolerance in both R. chinemnsis and R ewltifiora
‘Inenmis’, 3 evidenced by inoeased reactive oxygen species (ROS) acoumulstion, elevated malondialdshyde
(MDA levelk, and reduced chloraphyll cntent. Comersely, overexpresson of ReNACH mitigaied ROS accu-
mailation, decreassd MOA content, and conssquently enhanosd salt stress talerance in B chinensis. Callectively,
these findings ehicidae that heterografting in Rosa plants reshapes miENA-mANA regulasory netwaorks and
validates the RehamiRk 156-ReNAC3] madule for salt adaptation.

T il e Hisra

Small RNAS (SRNAS) are non-coding FNAS typically 18 1o 30 nucle-
otides (n1] in length, primarly categorized into short interfering RNAs
(HRNAS) and microRNAS (miRNAS) (Canhew and Savheimer, 2009
Among these, miRNAS represent a crucial class of sSRNAs, functioning as
ke post-iranse fiptional regulators of plant genes (Rosai o0 al, 2024)
miFMAs play pivotal rolkes in diverse plant bological processes,
including the reguladon of plat growth and development,
plant-micmobe interactions, disease resistance, and the mitigation of
abiolic stresses (Vang and Huang, 2014; Aslam efal, 20ZE Masommel
et al, 2024) It kas been established that miR156, miR159, miR160,
miRl64, miRl66, miR167, miR168 miR169, amd miR172 ame

* Carrespanding anthars.

redponsive 1o salt stress (Malloey and Vascherst, 2006 3 Gao o al,
2022). For example, salt tolerance in transgende Arohidopsis thaliona ean
be enhanced by oversxpressing miR156 o megulae  the
miR156-5PL-DFR pathway { Cui ol al, 20014). Conversely, colton plans
with silenced miR 160b exhibit inereased senditivity o sall stress (Thang
eral, M)

Gralting is a pivotal borticultural technique involving the vascular
retmion of a scion (bud or shoot) with a rootstock (2 rooted plant),
enabling their integration as asingle physiological entity (Moore, 1982),
This technique i extengvely wilized 1o enlanos crop tolermance to both
abiotic {e.g, salinity, drought, chilling) and biotic stresses (eg.,
soil-bome pathogens, pests) by leveraging rootstock-mediated adapta-
tions { Zhang e al., 2021; Wang et al., 2025). In this symbiotic system,
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