


Supplementary Material
Genome-wide characterization of the NRAMP gene family in sugar beet and functional analysis of BvNRAMP6 under cadmium stress
Table S1 Basic information of BvNRAMPs in sugar beet
	Gene name
	Amino acid number
	Relative molecular mass (kDa)
	Isoelectric point
	Instability index
	Aliphatic index
	Hydrophilic coefficient
	Subcellular localization

	BvNRAMP2
	539
	[bookmark: OLE_LINK20]59.05
	5.21
	36.55
	117.79
	0.514
	Cell membrane

	BvNRAMP3
	521
	57.26
	5.18
	31.55
	116.64
	0.581
	Cell membrane

	BvNRAMP6
	537
	58.78
	8.50
	38.17
	121.17
	0.543
	Cell membrane

	BvNRAMP7
	539
	58.21
	9.11
	37.21
	124.86
	0.607
	Cell membrane


Table S2 Primer sequences used in the experiments
	Purpose
	Gene name
	Gene ID
	Forward primer (53)
	Reverse primer (53)

	qRT-PCR analysis
	BvNRAMP2
	BVRB_1g015330
	CATAGCACCCACGGCAGAAT
	TGTTGTCCGCCAATCGGAAA

	
	BvNRAMP3
	BVRB_6g127610
	GGGCATTGATCACCCGAAGT
	GCGCAGTGGCTGAATTAAACA

	
	BvNRAMP6
	BVRB_9g223080
	AGCATCACCAATACAGGTTCA
	ATGGTGGCTTGACACGTAGG

	
	BvNRAMP7
	BVRB_5g107820
	CCAAGATGGGACCTCACCAG
	AACAATTGTGGTTAGATGAAGGCA

	[bookmark: _Hlk237203231]
	[bookmark: OLE_LINK15]BvGAPDH
	BVRB_5g110740
	GCTTTGAACGACCACTTCGC
	ACGCCGAGAGCAACTTGAAC

	
	AtActin
	[bookmark: OLE_LINK1]AT3G18780
	AGGAAGGATCTGTACGGTAAC
	TTCTGTGAACGATTCCTGGAC

	Yeast heterologous expression assay
	BvNRAMP2
	tacatgatgcggccctctagaATGACGGAATTATCAGCTGAAGAA
	cttggtaccgagctcggatccCTAATTACCAGAACAAACAGAGCTTTT

	
	BvNRAMP3
	tacatgatgcggccctctagaATGGCAGACCCACATGAACC
	cttggtaccgagctcggatccTTAGTTTACTATGGTTGCAACACTCTTG

	
	BvNRAMP6
	tacatgatgcggccctctagaATGGGGACGAGAAGAGAGCAG
	cttggtaccgagctcggatccTTAGTCAACCTCTACATTGTTGGTCC

	
	BvNRAMP7
	tacatgatgcggccctctagaATGGCAACCATTGAGAAGCAG
	cttggtaccgagctcggatccTTATGGTAGTGGACTTTCTGCAATATC

	Subcellular localization
	BvNRAMP2
	atacaccaaatcgactctagaATGACGGAATTATCAGCTGAAGAA
	gctcaccatgtcgaccccgggATTACCAGAACAAACAGAGCTTTT

	
	BvNRAMP3
	atacaccaaatcgactctagaATGGCAGACCCACATGAACC
	gctcaccatgtcgaccccgggGTTTACTATGGTTGCAACACTCTTGG

	
	[bookmark: OLE_LINK84]BvNRAMP6
	atacaccaaatcgactctagaATGGGGACGAGAAGAGAGCAG
	gctcaccatgtcgaccccgggGTCAACCTCTACATTGTTGGTCC

	
	BvNRAMP7
	atacaccaaatcgactctagaATGGCAACCATTGAGAAGCAG
	gctcaccatgtcgaccccgggTGGTAGTGGACTTTCTGCAATATCC

	Arabidopsis transformation
	BvNRAMP6
	atacaccaaatcgactctagaATGGGGACGAGAAGAGAGCAG
	gctcaccatgtcgaccccgggGTCAACCTCTACATTGTTGGTCC


[image: ]
[bookmark: OLE_LINK12]Fig. S1 Identification of transgenic Arabidopsis thaliana lines by semi-quantitative RT-PCR. P: positive control, using pCAMBIA1300-BvNRAMP6-GFP plasmid as template; H2O: negative control, using water as template; WT: wild-type Arabidopsis thaliana; OE-1 and OE-2: two independent transgenic lines overexpressing BvNRAMP6. Full-length, original, unprocessed blots/gels are presented in Supplementary File: Original, Uncropped Gel Images for Fig. S1.
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