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Progress on the Molecular Mechanism of Scion-rootstock Interactions

in Vegetable Grafting
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Abstract:  Grafting technology is one of the most cost-effective means to increase yield, improve quality and enhance stress tolerance
in horticultural crops, and its application is still expanding. In addition to the requirement of continuous improvement of grafting technology,
the mechanisms of graft affinity and scion-rootstock interactions need to be further explored. Graft survival includes a series of physiological
and biochemical processes, and graft activation, hormonal pathways, or genes involved in vascular bundle formation may be involved in the
regeneration and reconstruction of grafted tissues, and it is important to clarify their regulatory mechanisms. Grafting is a process of scion-
rootstock mutual recognition and interaction, and long-distance signaling between rootstocks and scions is the basis for understanding the
physiology of grafting. Grafted plants with scion-rootstock grafting combinations of different genotypes behave differently in terms of growth
and development, phenotype, yield and stress resistance. In this paper, we review the research progress on the molecular mechanisms of scion-
rootstock interactions in vegetable grafting, such as grafting survival, genetic signaling between rootstocks, grafting and epigenetic changes,
and grafting and gene expression, with a view to providing theoretical references for in-depth studies on the molecular mechanisms of vegetable
grafting, and providing guidance for rootstock selection and innovation of vegetable germplasm materials.
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Fig.1 Schematic diagram of molecular mechanism of scion-rootstock interaction in grafting
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Table 1 The movement of RNAs between rootstock and scion
RNA Fp¢ £47% TEM B4R BT S5 3CHR
RNA type  Name Function Species Moving direction Reference
mRNA NACP M T4l 21504k Affect the apical meristem K Pumpkin T AR Z427 Rootstock to scion [50]
Homeobox1 — JE#EHZEAE K Regulate tuber growth ILEA B Potato Tl AR #4228 Rootstock to scion [51]
1AA18/28 SRR A Affect root growth I Melon FEREFIAEAR Scion to rootstock [52]
GAI S TRORLHZUME Affect the apical meristem  39JIX Pumpkin HER) Y #2842 Scion phloem to shoot [ 53]
BELI11 I EeZE 4 K Inhibit tuber growth ThESSE Potato FEREFIRL AR Scion to rootstock [51]
BEL29 A B 2594 K Inhibit tuber growth THEA R Potato FERERAL A Scion to rootstock [51]
PS PUKFENSTE Resist to gray mold i Tomato K] iz ki Bidirectional movement [54]
miRNA miR399 FaEMILE Stabilize phosphorus g, BR FEREF R AR Seion to rootstock [55]
Rape, pumpkin
miR395 FERIITGEK Stabilize sulfur T2 Rape FEFEFAL AR Scion to rootstock [56]
miR172 PHEEAE AR A K LA Potato PEERHE AR Scion to rootstock [57]
Regulate the growth of flower and tuber
miR156 s T A IR R A K THELZE Potato FEREFAf AR Scion to rootstock [58]
Affect leaf morphology and tuber growth
miR408 FUEHIILE Stabilize copper P9)K Watermelon iR FHEF#H Rootstock to scion [59]
siRNA siRNA DNA H3E{k DNA methylation Fhli Tomato X547 Bidirectional movement [60]
siRNA SEMEEE Affect virus il Tomato Tl AR F$22F Rootstock to scion [61]
IncRNA IncRNA FaEMCE Stabilize phosphorus #JI\ Cucumber FEFFE AR Scion to rootstock [62]
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