Supplementary Table 1. A summary of proteins that known to function as endomembrane trafficking system component or cargo in rice.

	Protein Name
	Protein type
	Function description
	[bookmark: _Hlk136766974]References

	Category 1: Proteins responsible for rice normal growth and development.

	CRL4/OsGNOM1
	A GEF for ADP-ribosylation factor.
	OsGNOM1 affects the formation of adventitious roots through regulating polar auxin transport.
	(Kitomi et al., 2008;Liu et al., 2009)

	RMD
	A type II formin in rice.
	RMD is required for endocytosis, exocytosis and auxin-mediated OsPIN1b/2 recycling to the plasma membrane to regulate auxin-mediated cell elongation, polar auxin transport, and auxin distribution gradients in root tips. Therefore, RMD is a crucial component that controls rice cell growth and morphogenesis.
	(Li et al., 2014)

	OsAGAP
	A GAP for ADP-ribosylation factor.
	Overexpressing OsAGAP stimulates vesicle transport and induces the accumulation of early endosomes and AUX1 to regulate rice root development.
	(Du et al., 2011)

	OsSNF7.2
	An ESCRT-III component.
	OsSNF7.2 interacts with OsYUC8 and some other subunits of ESCRT-III to aid the vacuolar degradation of OsYUC8, conferring rice leaf development. 
	(Zhou et al., 2023)

	DRP2B/BC3
	An authentic membrane-associated dynamin.
	DRP2B/BC3 localizes at the PM, the CCVs and the TGN, conferring to the abundance OsCESA4 in the PM and in the endomembrane system, and thereby plays a critical role in secondary cell wall cellulose biosynthesis.
	(Xiong et al., 2010)

	OsSCD2
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]A plant-specific protein that is homologous to Arabidopsis Stomatal Cytokinesis Defective 2.
	OsSCD2 associates with clathrin to affect endocytosis and post-Golgi trafficking to play an important role in maintaining plant growth in rice. Loss function of OsSCD2 affects cellulose synthesis likely due to alteration in vesicular trafficking of OsCesA3/4/8.
	(Wang et al., 2022)

	OsNAS2
	A nicotianamine (NA) synthase.
	OsNAS2 is likely localized to vesicular trafficking system. Overexpressing OsNAS2 upregulates Fe deficiency-inducible genes and synthesizes more amounts of NA and DMA.
	(Nozoye et al., 2014)

	Category 2: Proteins function in rice immunity and defense response.

	Delta-COP1/2
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]COPI coatomer delta subunits.
	Delta-COP1/2 interacts with SPL35 and negatively regulates rice immunity and cell death.
	(Ma et al., 2019)

	SPL28
	AP1 medium subunit μ1 of CCV.
	SPL28 localizes to the Golgi apparatus and negatively regulates rice immunity and cell death.
	(Qiao et al., 2010)

	OsSCYL2
	The SCY1‐like family protein, a component of CCV.
	OsSCYL2 interacts with OsCHC1 and SPL28 to negatively regulate rice immunity and cell death.
	(Yao et al., 2022)

	OsVAMP714
	A SNARE protein.
	OsVAMP714 localizes to chloroplast and cellular periphery, and will translocate to the vacuolar membrane surrounding the invasive hyphae under M. oryzae invasion to positively regulates rice disease resistance.
	(Sugano et al., 2016)

	OsSYP121
	A SNARE protein.
	OsSYP121 is a plasma membrane localized SNARE protein that interacts with OsSNAP32 and OsVAMP714, accumulating at the fungal penetration sites to contribute to disease resistance.
	(Cao et al., 2019)

	OsEXO70F2/F3
	The exocyst complex subunits.
	OsEXO70F2/F3 interacts with the M. oryzae avirulent protein AvrPii to specifically regulate Pii mediated disease resistance.
	(Fujisaki et al., 2015)

	OsEXO70A1
	An exocyst complex subunit.
	Loss-of-function mutation of OsEXO70A1 leads to irregular SCW deposition and ferruginous spotted necrotic leaves.
	(Tu et al., 2015)

	OsSEC3A
	An exocyst complex subunit.
	OsSEC3A interacts with the SNARE protein OsSNAP32 to negatively regulates rice immunity and cell death.
	(Ma et al., 2017)

	LRD6-6
	The AAA type ATPase homologous to VPS4/SKD1.
	LRD6-6 associats with the ESCRT-III components OsSNF7 and OsVPS2 to facilitate the maturation of MVBs and negatively regulate rice immunity and cell death.
	(Zhu et al., 2016)

	OsCERK1
	Receptor kinase.
	OsCERK1 is a chitin elicitor receptor kinase that positively regulates rice immunity and disease resistance, and it is a cargo of COPII.
	(Chen et al., 2010b;Shimizu et al., 2010;Akamatsu et al., 2013)

	SH3P2
	SH3 domain-containing protein.
	[bookmark: _GoBack]SH3P2 interacts with Pib and AvrPib, displaying higher affinity to AvrPib. In detail, SH3P2 associates with Pib at CCVs to keep Pib in a static state and Pib-mediated resistance will be activated on recognition of AvrPib when infected by M. oryzae containing AvrPib.
	(Xie et al., 2022;Zhu and Chen, 2023)

	XA21
	Receptor kinase.
	XA21 might be endocytosed via the SCAMP1-positive early endosomal trafficking to initiate resistance responses during pathogen infection.
	(Lam et al., 2007;Chen et al., 2010a)

	BPH6
	A protein has no similarity to known proteins that is localized to exocyst. 
	BPH6 interacts with OsEXO70E1 to promote exocytosis and participates in cell wall maintenance and reinforcement, conferring to broad resistance to planthoppers in rice.
	(Guo et al., 2018)

	OsEXO70H3
	An exocyst complex subunit.
	OsEXO70H3 interacts with BPH6 and an S-adenosylmethionine synthetase-like protein (SAMSL) that may be involved in lignin deposition in the cell wall. OsEXO70H3 mediates cell excretion of SAMSL to apoplast to regulate lignin deposition in the cell wall, thus contributing to rice resistance to planthoppers.
	(Wu et al., 2022)

	Category 3: Proteins needed for rice abiotic stress tolerance.

	OsRab7
	A small GTPase involved in vesicle trafficking.
	Overexpressing OsRab7 increases the number of vesicles in rice root tip and enhances plant salt stress tolerance.
	(Peng et al., 2014)

	OsPIN2
	A PIN-FORMED (PIN) protein family member. 
	Overexpressing OsPIN2 enhances rice aluminium (Al) tolerance through elevated endocytic vesicular trafficking and Al internalization and sequestration.
	(Wu et al., 2015)

	TT3
	Consisting of two genes, TT3.1 (a RING-type E3 ligase) and TT3.2 (a chloroplast precursor protein). 
	TT3.1 is a positive regulator to promote thermotolerance, whereas TT3.2 plays a negative role. Upon heat stress, plasma membrane–localized TT3.1 translocates to the endosomes, on which TT3.1 ubiquitinates TT3.2 for vacuolar degradation to enhance rice thermotolerance.
	(Zhang et al., 2022)

	Category 4: Proteins play important roles in storage proteins trafficking in rice endosperm cells.

	GPA1
	A small GTPase involved in vesicle trafficking.
	GAP1 is also known as OsRab5a which functions in organizing of the endomembrane system and plays an essential role in trafficking of storage protein to PBII. 
	(Wang et al., 2010;Fukuda et al., 2011)

	GPA2
	OsVPS9a, a GEF of OsRab5a.
	VPS9a/ GLUP6 is an GEF of the small GTPase OsRab5a and works together with OsRab5a to regulate storage protein trafficking in rice seeds.
	(Fukuda et al., 2013;Liu et al., 2013)

	GEF2
	A GEF of OsRab5a.
	Another GEF of the small GTPase OsRab5a in regulating of rice storage protein trafficking in seeds.
	(Wen et al., 2015)

	GPA3
	A plant-specific kelch-repeat protein.
	GPA3 directly interacts with OsRab5a GEF VPS9a and forms a regulatory complex with OsRab5a via VPS9a to regulate rice storage protein trafficking in seeds.
	(Ren et al., 2014)

	GPA4
	An evolutionarily conserved membrane protein GOT1B (also known as GLUP2).
	GPA4 interacts with SEC23 and presents in a complex with rice SAR1b to play important roles in mediating COPII vesicle formation at Golgi-associated ER exit sites (ERESs). It is required for localization of prolamine and α-globulin RNAs to the protein body ER and for efficient export of proglutelin and α-globulin proteins from the ER to the Golgi apparatus.
	(Fukuda et al., 2016;Wang et al., 2016)

	GPA5
	[bookmark: _Hlk137231832]A plant-unique phox-homology domain-containing protein homologous to Arabidopsis endosomal Rab effector with px-domain.
	[bookmark: _Hlk137231846]GPA5 is a membrane-associated protein that is specifically localized to DVs. It interacts and coordinates with OsRab5a, VPS9a and CORVET-, VAMP727-containing SNARE complexes to regulate DV-mediated post-Golgi trafficking of rice storage proteins to PSVs in endosperm.
	(Ren et al., 2020)

	GPA6
	[bookmark: _Hlk137232506]A Na+/H+ antiporter also named as OsNHX5.
	[bookmark: _Hlk137232630]OsNHX5 protein colocalizes to the Golgi, the TGN and the PVC to regulate the endomembrane luminal pH that is essential for seed storage protein trafficking in rice.
	(Zhu et al., 2019)

	GPA7
	A predicted DUF1712 domain containing protein homologous to Arabidopsis Calcium Caffeine Zinc Sensitivity1a (CCZ1a) and CCZ1b.
	[bookmark: _Hlk137232133]GAP7 interacts with MON1 and function together as the Rab5 effector and the Rab7 GEF. Loss of GAP7 function promoted the endosomal localization of OsRab5a GEF VPS9a. Thus, the GAP7-MON1 complex regulates post-Golgi trafficking of rice storage protein via the Rab5- and Rab7-dependent pathways.
	(Pan et al., 2021)

	GPA8
	[bookmark: _Hlk137232538]OsVHA, subunit E isoform 1 of vacuolar H+ -ATPase.
	[bookmark: _Hlk137232677]GPA8 mainly localizes to TGN and the tonoplast. It regulates the luminal pH of the TGN and vacuole to maintain Golgi morphology and TGN localization of GPA1 and GPA3 thus conferring to storage protein trafficking in rice endosperm.
	(Zhu et al., 2021)

	VPS22
	A component of the ESCRT-II complex.
	Loss of VPS22 function leads to seedling lethal, severe reduction in plant shoot and root growth. The seeds of vps22 presents chalky endosperm likely for impaired grain filling. 
	(Zhang et al., 2013)
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