Table S1 Primers used in this study


Table S2 Quality assessment of rice OsMOT AlphaFold3 models via pLDDT metrics
	Protein Name
	Average pLDDT
	Very high pLDDT
	High pLDDT
	Low pLDDT
	Very low pLDDT

	OsMOT1;1
	89.69
	81.80%
	9%
	3.30%
	5.90%

	OsMOT1;2
	87.31
	70.40%
	15.30%
	6.70%
	7.60%

	OsMOT2;1
	87.94
	57.50%
	34.80%
	7%
	0.70%

	OsMOT2;2
	87.44
	57%
	34.90%
	6.80%
	1.30%



Table S3 Pairwise structural superposition RMSD of full-length proteins in the rice MOT family
	
	OsMOT1;1
	OsMOT1;2
	OsMOT2;1
	OsMOT2;2

	OsMOT1;1
	—
	0.61
	22.274
	21.966

	OsMOT1;2
	0.61
	—
	22.37
	21.441

	OsMOT2;1
	22.274
	22.37
	—
	0.26

	OsMOT2;2
	21.966
	21.441
	0.26
	—



Table S4 Geometric parameters of the substrate channel in rice OsMOT proteins
	Protein Name
	Substrate entrance diameter（Å）
	Transmembrane helix angle（°）

	OsMOT1;1
	4.592
	25.875

	OsMOT1;2
	5.56
	20.611

	OsMOT2;1
	2.932
	35.888

	OsMOT2;2
	6.4
	44.444



Table S5 Docking score of the docked complexes
	Docked Complex
	Affinity(kcal/mol)

	OsMOT1;1
	-3.1

	OsMOT1;2
	-3.2

	OsMOT2;1
	-3.5

	OsMOT2;2
	-2.5



Table S6 Number of bonds formed between OsMOT and SO42-
	Protein Name
	Hydrogen bond
	Non-bond interaction

	OsMOT1;1
	3
	39

	OsMOT1;2
	7
	51

	OsMOT2;1
	2
	35

	OsMOT2;2
	3
	28
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Table S7 Analysis of the interaction of OsMOT proteins with their ligand (SO42-)
	OsMOT1;1

	Interacting Residue
	Distance (Å)
	Bond Type
	Bond Category

	ARG32
	3.38
	Conventional Hydrogen Bond
	Hydrogen Bond

	ARG32
	3.044
	Conventional Hydrogen Bond
	Hydrogen Bond

	SER312
	3.101
	Conventional Hydrogen Bond
	Hydrogen Bond

	ARG32
	3.401
	Salt Bridge
	Electrostatic

	OsMOT1;2

	Interacting Residue
	Distance (Å)
	Bond Type
	Bond Category

	ARG213
	2.92
	Conventional Hydrogen Bond
	Hydrogen Bond

	ARG213
	2.98
	Conventional Hydrogen Bond
	Hydrogen Bond

	ARG213
	3.19
	Conventional Hydrogen Bond
	Hydrogen Bond

	ARG213
	3.29
	Conventional Hydrogen Bond
	Hydrogen Bond

	ARG213
	3.26
	Salt Bridge
	Electrostatic

	TYR334
	3.03
	Conventional Hydrogen Bond
	Hydrogen Bond

	TYR334
	3.03
	Conventional Hydrogen Bond
	Hydrogen Bond

	ARG339
	2.94
	Conventional Hydrogen Bond
	Hydrogen Bond

	ARG339
	2.94
	Salt Bridge
	Electrostatic

	OsMOT2;1

	Interacting Residue
	Distance (Å)
	Bond Type
	Bond Category

	ARG131
	3.281
	Conventional Hydrogen Bond
	Hydrogen Bond

	THR138
	3.047
	Conventional Hydrogen Bond
	Hydrogen Bond

	OsMOT2;2

	Interacting Residue
	Distance (Å)
	Bond Type
	Bond Category

	ARG131
	3.28
	Salt Bridge
	Electrostatic

	ARG131
	3.28
	Conventional Hydrogen Bond
	Hydrogen Bond

	THR138
	3.34
	Conventional Hydrogen Bond
	Hydrogen Bond

	THR138
	3.42
	Conventional Hydrogen Bond
	Hydrogen Bond



表S1 引物

		Table S1. Primers used in this study

		Primer name		Primer sequence (5’–3’)		Primer name		Primer sequence (5’–3’)		Purpose

		actin1-F		TGGCATCTCTCAGCACATTCC		actin1-R		TGCACAATGGATGGGTCAGA		qPCR

		qOsMOT1;1-F		ACATACGCACATACGCACCAT		qOsMOT1;1-R		TATGTGCGTATAGCGTGCGTA		qPCR

		qOsMOT1;2-F		TCGCCGCGCTACTGTTCATA		qOsMOT1;2-R		CCTCCCAGAACCCGATCTTG		qPCR

		qOsMOT2;1-F		CGACAACTTGGGCTTTGGTC		qOsMOT2;1-R		TATGGCTCCCAGTAATGCAA		qPCR

		qOsMOT2;2-F		ATCTGCTTGCAGATAACTTG		qOsMOT2;2-R		TTGAATTGGGCTATCAGATC		qPCR

		OsMOT1;1-F		GGACTCTTGACCATGGATGGCCGGCGTGGG		OsMOT1;1-R		CTTCTCCTTTACTAGTCAAATCCGTTTGAGATGAGACGATGC		Vector pCAMBIA1302 MOT1;1 construction

		OsMOT1;2-F		GGACTCTTGACCATGGATGGCATCCTCCGCCG		OsMOT1;2-R		CTTCTCCTTTACTAGTAGCATCTCCAGCCCCATCT		Vector pCAMBIA1302 MOT1;2 construction

		OsMOT2;1-F		GGACTCTTGACCATGGATGGAGGTGTTCTACTACCTCGTG		OsMOT2;1-R		CTTCTCCTTTACTAGTAGGATTCAGTGGCTCATCTTCATCAAC		Vector pCAMBIA1302 MOT2;1 construction

		OsMOT2;2-F		GGACTCTTGACCATGGATGGAGGTGTTCTACTACCTCGT		OsMOT2;2-R		CTTCTCCTTTACTAGTTGGGTTTAACGGCTCATCTTCCC		Vector pCAMBIA1302 MOT2;2 construction





表S2 pLDDT

		Table S2. Quality assessment of rice OsMOT AlphaFold3 models via pLDDT metrics

		Protein Name		Average pLDDT		Very high pLDDT		High pLDDT		Low pLDDT		Very low pLDDT

		OsMOT1;1		89.69		81.80%		9%		3.30%		5.90%

		OsMOT1;2		87.31		70.40%		15.30%		6.70%		7.60%

		OsMOT2;1		87.94		57.50%		34.80%		7%		0.70%

		OsMOT2;2		87.44		57%		34.90%		6.80%		1.30%





表S3 RMSD

		Table S3. Pairwise structural superposition RMSD of full-length proteins in the rice MOT family

				OsMOT1;1		OsMOT1;2		OsMOT2;1		OsMOT2;2

		OsMOT1;1		—		0.61		22.274		21.966

		OsMOT1;2		0.61		—		22.37		21.441

		OsMOT2;1		22.274		22.37		—		0.26

		OsMOT2;2		21.966		21.441		0.26		—





表S4 跨膜螺旋夹角

		Table S4. Geometric parameters of the substrate channel in rice OsMOT proteins

		Protein Name		Substrate entrance diameter（Å）		Transmembrane helix angle（°）

		OsMOT1;1		4.592		25.875

		OsMOT1;2		5.56		20.611

		OsMOT2;1		2.932		35.888

		OsMOT2;2		6.4		44.444





表S5 对接结合能

		Table S5.Docking score of the docked complexes

		Docked Complex		Affinity(kcal/mol)

		OsMOT1;1		-3.5

		OsMOT1;2		-3.2

		OsMOT2;1		-4.3

		OsMOT2;2		-2.7





表S6 化学键数量

		Table S6.Number of bonds formed between OsMOT and SO4

		Protein Name		Hydrogen bond		Non-bond interaction

		OsMOT1;1		2		42

		OsMOT1;2		7		51

		OsMOT2;1		2		55

		OsMOT2;2		1		25





表S7 相互作用

		Table S7.Analysis of the interaction of OsMOT proteins with their ligand (SO4)

		OsMOT1;1

		Interacting Residue		Distance (Å)		Bond Type		Bond Category

		ARG131		3.01		Conventional Hydrogen Bond		Hydrogen Bond

		ARG131		3.33		Conventional Hydrogen Bond		Hydrogen Bond

		ARG131		3.26		Salt Bridge		Electrostatic

		OsMOT1;2

		Interacting Residue		Distance (Å)		Bond Type		Bond Category

		ARG213		2.92		Conventional Hydrogen Bond		Hydrogen Bond

		ARG213		2.98		Conventional Hydrogen Bond		Hydrogen Bond

		ARG213		3.19		Conventional Hydrogen Bond		Hydrogen Bond

		ARG213		3.29		Conventional Hydrogen Bond		Hydrogen Bond

		ARG213		3.26		Salt Bridge		Electrostatic

		TYR334		3.03		Conventional Hydrogen Bond		Hydrogen Bond

		TYR334		3.03		Conventional Hydrogen Bond		Hydrogen Bond

		ARG339		2.94		Conventional Hydrogen Bond		Hydrogen Bond

		ARG339		2.94		Salt Bridge		Electrostatic

		OsMOT2;1

		Interacting Residue		Distance (Å)		Bond Type		Bond Category

		ASN17		3.26		Conventional Hydrogen Bond		Hydrogen Bond

		SER140		3.04		Conventional Hydrogen Bond		Hydrogen Bond

		OsMOT2;2

		Interacting Residue		Distance (Å)		Bond Type		Bond Category

		GLN353		3.4		Conventional Hydrogen Bond		Hydrogen Bond
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Primer name Primer sequence (5’–3’) Primer name Primer sequence (5’–3’) Purpose

-F -R qPCR

ACATACGCACATACGCACCAT q -R TATGTGCGTATAGCGTGCGTA qPCR

TCGCCGCGCTACTGTTCATA q -R CCTCCCAGAACCCGATCTTG qPCR

CGACAACTTGGGCTTTGGTC q -R TATGGCTCCCAGTAATGCAA qPCR

ATCTGCTTGCAGATAACTTG q -R TTGAATTGGGCTATCAGATC qPCR

GGACTCTTGACCATGGATGGCC
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CTTCTCCTTTACTAGTCAAATC
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Vector pCAMBIA1302 

MOT1;1 construction
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MOT1;2 construction
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