Supplementary Fig. 1 ▏Validation of the fact that the reported OsK2.2 sequence corresponds to the complete open reading frame of the gene.
The fact that the reported OsK2.2 channel, whose C-terminal region is short when compared with that of other Shaker channels due to the absence of the classical ankyrin and KHA domains, is actually encoded by the complete coding sequence of the OsK2.2 gene was confirmed by high-fidelity PCR amplification, gel electrophoresis and sequencing. Lane 1: PCR fragment amplified using the 5’-ATG / 3’-STOP primer pair against Nipponbare rice cDNA templates. Lane 2: same primer pair against rice genomic DNA. Lane 3: 5’-ATG / 3’-Oligo (dT)30 primers against rice cDNA templates. All the amplified fragments were exactly identical in size and sequence (confirmed by sequencing) to those annotated in the rice genome database. Primer sequences: see Supplementary Table 2.
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Supplementary Fig. 2 ▏Description of the genetic lines used in this work. 
Two individual osK2.2 knockout mutant lines (in Japonica Nipponbare background) and two OsK2.2 overexpressing (OE) lines (in Zhonghua-11cultivar background) were used in the reported experiments.
a, Schematic illustration of the structure of the OsK2.2 gene showing the positions of the nucleotide deletions (introduced by CRISPR/Cas9) in the two osk2.2 knockout mutants, named osk2.2-1 and osk2.2-2.
b, Overexpression levels of OsK2.2 transcripts relative to OsActin in the two overexpressing lines, named OE#3 and OE#17, and in the wildtype cultivar (WT_ZH11). Means ± SE (n=3).
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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Supplementary Table 1 ▏Shaker polypeptide accessions used in phylogenetic analyses
	Name
	Accession (NCBI)
	Other name
	Species
	Isoforms
	        Gene symbol  (NCBI)
	Chromosome

	AeK2.2 (m)
	XP_020156780.1
	　
	Aegilops tauschii subsp. strangulata
	　
	LOC109742118
	3D

	AeK2.3
	XP_040248167.1
	　
	Aegilops tauschii subsp. strangulata
	XR_002227716.2 (mRNA)
	LOC109741906
	6D

	BdK2.1
	XP_010230608.1
	BRADI_2g06750
	Brachypodium distachyon (stiff brome)
	XP_024315417.1  XP_024315418.1  XP_010230609.1
	LOC100824787
	2

	BdK2.2 (m)
	XP_003569842.2
	BRADI_2g50260
	Brachypodium distachyon (stiff brome)
	　
	LOC100845192
	2

	BdK2.3
	XP_014757009.1
	BRADI_3g09290
	Brachypodium distachyon (stiff brome)
	XP_024316194.1 XP_024316195.1 XP_014757012.1 XP_010234093.1
	LOC100846215
	3

	HvK2.1
	KAE8779374.1
	　
	Hordeum vulgare
	　
	　
	　

	HvK2.2 (m)
	KAE8818688.1
	　
	Hordeum vulgare
	　
	　
	　

	HvK2.3
	KAE8780447.1
	　
	Hordeum vulgare
	　
	　
	　

	ObK2.2 (m)
	XP_006644729.1
	　
	Oryza brachyantha (malo sina)
	　
	LOC102722537
	1

	ObK2.1
	XP_015688137.1
	　
	Oryza brachyantha (malo sina)
	XP_015688138.1 XP_015688140.1 XP_015688139.1 XP_015688141.1
	LOC102711193
	1

	ObK2.3
	XP_006647116.1
	　
	Oryza brachyantha (malo sina)
	　
	LOC102708684
	2

	OsK2.2 (m)
	XP_015632943.1
	OSNPB_010756700 Os01g0756700 LOC_Os01g55200
	Oryza sativa Japonica Group (Japanese rice)
	　
	LOC4325143
	1

	OsK2.1
	XP_015614092.1
	OSNPB_010210700 Os01g0210700 LOC_Os01g11250
	Oryza sativa Japonica Group (Japanese rice)
	XP_015614100.1
	LOC4325560
	1

	OsK2.3
	XP_015623358.1
	OSNPB_020245800 Os02g0245800 LOC_Os02g14840
	Oryza sativa Japonica Group (Japanese rice)
	　
	LOC4328864
	2

	PhK2.3
	XP_025809535.1
	PAHAL_1G104500
	Panicum hallii
	XP_025809542.1 XP_025809551.1
	LOC112887556
	1

	PhK2.2 (m)
	XP_025817225.1
	PAHAL_5G153800
	Panicum hallii
	　
	LOC112893913
	5

	PhK2.1
	XP_025816719.1
	PAHAL_5G518300
	Panicum hallii]
	　
	LOC112893541
	5

	PvK2.3k
	XP_039834971.1
	PVAP13_1KG176200
	Panicum virgatum (switchgrass)
	XP_039834975.1 XP_039834982.1
	LOC120695798
	1K

	PvK2.3n
	XP_039788930.1
	PVAP13_1NG132900
	Panicum virgatum (switchgrass)
	　
	LOC120655247
	1N

	PvK2.1k
	XP_039845996.1
	　
	Panicum virgatum (switchgrass)
	　
	LOC120705619
	5K

	PvK2.1n
	XP_039808605.1
	PVAP13_5NG052032
	Panicum virgatum (switchgrass)
	XP_039808606.1 XP_039808607.1
	LOC120672334
	5N

	PvK2.2n (m)
	XP_039808087.1
	PVAP13_5NG503500
	Panicum virgatum (switchgrass)
	　
	LOC120671890
	5N

	SiK2.3
	XP_004951327.1
	SETIT_016455mg
	Setaria italica (foxtail millet)
	　
	LOC101784878
	I

	SiK2.1
	XP_022682667.1
	　
	Setaria italica (foxtail millet)
	XR_002677822.1 XR_002677821.1 XR_002677819.1 XR_002677820.1 XR_002677818.1 (mRNAs)
	LOC101769500
	V

	SiK2.2 (m)
	XP_004970003.1
	SETIT_000905mg
	Setaria italica (foxtail millet)
	　
	LOC101758676
	V

	SvK2.1
	XP_034594027.1
	SEVIR_5G146600v2
	Setaria viridis
	XP_034594028.1 XP_034594029.1 XP_034594030.1
	LOC117855762
	5

	SvK2.2 (m)
	XP_034594133.1
	SEVIR_5G326800v2
	Setaria viridis
	　
	LOC117855845
	5

	SbK2.2 (m)
	XP_002456376.1
	SORBI_3003G300600
	Sorghum bicolor (sorghum)
	XP_021313277.1
	LOC8072092
	3

	SbK2.3
	XP_002453600.1
	SORBI_3004G107500
	Sorghum bicolor (sorghum)
	XR_002452445.1 (mRNA)
	LOC8085586
	4

	TdK2.1a
	XP_037404828.1
	　
	Triticum dicoccoides
	XP_037404829.1
	LOC119267534
	3A

	TdK2.2a (m)
	XP_037406682.1
	　
	Triticum dicoccoides
	　
	LOC119269037
	3A

	TdK2.1b
	XP_037412182.1
	　
	Triticum dicoccoides
	XP_037412183.1
	LOC119275441
	3B

	TdK2.2b (m)
	XP_037417926.1
	　
	Triticum dicoccoides
	　
	LOC119281530
	3B

	TdK2.3a
	XP_037446619.1
	　
	Triticum dicoccoides
	　
	LOC119316403
	6A

	TdK2.3b
	XP_037455409.1
	　
	Triticum dicoccoides
	XP_037455410.1 
	LOC119325785
	6B

	ZmK2.1
	NP_001105161.1
	ZEAMMB73_Zm00001d039386
	Zea mays
	　
	LOC542053
	3

	ZmK2.3-1
	NP_001105240.3
	ZEAMMB73_Zm00001d053446
	Zea mays
	XP_008677784.2 XR_004857631.1 (mRNA)
	LOC542145
	4

	ZmK2.3-2
	XP_008645574.1
	ZEAMMB73_Zm00001d016160
	Zea mays
	　
	LOC103626996
	5

	ZmK2.2 (m)
	XP_008657217.1
	　
	Zea mays
	　
	LOC103636639
	8

	ZoK2-3a (m)
	XP_042467449.1
	ZIOFF_018945
	Zingiber officinale
	　
	LOC122050623
	3A

	ZoK2-3b (m)
	XP_042472397.1
	ZIOFF_022406
	Zingiber officinale
	　
	LOC122055065
	3B

	ZoK2-7b (m)
	XP_042415042.1
	ZIOFF_050277
	Zingiber officinale
	　
	LOC122004183
	7B

	NtoK5.1 (d)
	XP_009597240.1
	　
	Nicotiana tomentosiformis
	XP_033511256.1 XP_009597241.1
	LOC104093217
	　

	NtaK5.1 (d)
	XP_016443606.1
	　
	Nicotiana tabacum
	XP_016443607.1 XP_016443608.1
	LOC107768944
	　

	AtGORK
	　
	At5g37500
	Arabidopsis thaliana
	　
	　
	5

	AtSKOR
	　
	At3g02850
	Arabidopsis thaliana
	　
	　
	3

	AtKC1
	　
	At4g32650
	Arabidopsis thaliana
	　
	　
	4

	HuK4.1 (d)
	XP_021276300.1
	　
	Herrania umbratica
	　
	LOC110410762
	　

	QsK4.1 (d)
	XP_023886332.1
	CFP56_45492
	Quercus suber
	　
	LOC111998467
	　

	NsK4.1 (d)
	XP_009767540.1
	　
	Nicotiana sylvestris
	XP_009767541.1 XP_009767542.1 XP_009767543.1 XP_009767544.1
	LOC104218690
	　

	InK4.1 (d)
	XP_019157682.1
	　
	Ipomoea nil
	　
	LOC109154314
	　

	AtAKT2
	　
	At4g22200
	Arabidopsis thaliana
	　
	　
	4

	PsK3.1 (d)
	XP_026437959.1
	C5167_027024
	Papaver somniferum
	XP_026437958.1
	LOC113336187
	　

	AtAKT5
	　
	At4g32500
	Arabidopsis thaliana
	　
	　
	4

	AtSPIK
	　
	At2g25600
	Arabidopsis thaliana
	　
	　
	2

	AtAKT1
	　
	At2g26650
	Arabidopsis thaliana
	　
	　
	2

	AoK1.1 (m)
	XP_020259216.1
	A4U43_C03F29960
	Asparagus officinalis
	XR_002245639.1 (mRNA)
	LOC109835651
	　

	AtKAT1
	　
	At5g46240
	Arabidopsis thaliana
	　
	　
	5

	AtKAT2
	　
	At4g18290
	Arabidopsis thaliana
	　
	　
	4



Supplementary table 2  ▏Primers used in this study 
	#
	Primer description
	
	Primer usages 

	Primers used  for construction of electrophysiological plasmid vectors
	　

	Primer 1
	OsK2.2-Xho I-P1
	CTCGAGATGCCACGTTCTTCTCGTATG
	pCI-OsK2.2, pCI-OsK2.2+C1 (construction with primers 1- 2)

	Primer 2
	OsK2.2-Not I-P2
	GCGGCCGCTTATACGTTCACTTGCTGAAGGTTG
	

	Primer 3
	AtKAT1-Xho I-P1
	CTCGAGATGTCGATCTCTTGGACTCG
	　

	Primer 4
	AtKAT1-Not I-P2
	GCGGCCGCTCAATTTGATGAAAAATACAAATGATCA
	pCI-AtKAT1 (construction with primers3-4)

	Primer 5
	AtKAT1-M1
	TCTAGATATCCGCAGTATTTGAG
	　

	Primer 6
	AtKAT1-M2
	TCTAGAACATCGCTGATGAGTG
	pCI-AtKAT1△C1 (construction with primers 3-6)

	Primer 7
	OsK2.2-Mlu I-P1
	tagcctcgagaattcACGCGTATGCCACGTTCTTCTCGTATGAA
	　

	Primer 8
	OsK2.2+OsAKT1C-P3
	GCAACCTTCAGCAAGTGAACGTAGAGCAGAAGGAGAACAGTGTAATGGCTG
	　

	Primer 9
	OsK2.2+OsAKT1C-P4
	CAGCCATTACACTGTTCTCCTTCTGCTCTACGTTCACTTGCTGAAGGTTGC
	　

	Primer 10
	OsAKT1-Not I-P2
	tcatgtctgctcgaaGCGGCCGCCTAGCTCTTGCCTTTCATCTTCTCT
	pCI-OsK2.2+C2 (construction with primers 7-10)

	Primer 11
	AtKAT1+ANK-P3
	attggcaaatcCTGTTGCCCTCTAAGTTTCATGAA
	　

	Primer 12
	OsAKT1 ANK-P1
	gggcaacagGATTTGCCAATTACACTCTGTTTTG
	　

	Primer 13
	OsAKT1 ANK-P2
	ttgctattgaACTCGCCGTCGCCGCCTT
	　

	Primer 14
	AtKAT1+ANK-P4
	gacggcgagtTCAATAGCAATAGATGATTCGAATACTAG
	　

	Primer 15
	AtKAT1-Not I-P2
	tcatgtctgctcgaaGCGGCCGCTCAATTTGATGAAAAATACAAATGATCA
	pCI-OsK2.2+C1+ANK (construction with primers 7, 11-15)

	Primer 16
	OsCBL1-Bgl II-P1
	cgctcaactttggcAGATCTATGGGGTGCTTCCAGTCGACGGCGAG
	　

	Primer 17
	OsCBL1-Spe I-P2
	agatcctagtcagtcACTCGTTCATGTGACGAGATCATCAACCTC
	pT7TS-OsCBL1 (construction with primers 16-17)

	Primer 18
	OsCIPK23-Bgl II-P1
	cgctcaactttggcAGATCTATGAGCGTGTCGGGCGGGAGGACG
	　

	Primer 19
	OsCIPK23-Spe I-P2
	agatcctagtcagtcACTCGTTCACGGTGACCTCCGATGCTGGATC
	pT7TS-OsCIPK23 (construction with primers 18-19)

	Primers used  for OsK2.2 mutant plants 
	　

	Primer 21
	OsK2.2 Spacer
	CCTCCCAAGCTCAGGAAATACCT
	　

	Primer 22
	Mut-F
	GTATGAATCTGTGGCCGCATTG
	　

	Primer 23
	Mut-R
	CGACATCGTCCACGACAAAAGG
	Construction and identification for mutant lines (primers 21-23)

	Primers used  for OsK2.2 overexpression plants, RT-qPCR and in situ PCR 
	　

	Primer 24
	OsK2.2-Xma I-P1
	GTCCCCGGGATGCCACGTTCTTCTCGTATGAATCTGTG
	　

	Primer 25
	OsK2.2-Sac I-P2
	GTCGAGCTCTTATACGTTCACTTGCTGAAGGTTGCTTCTG
	pUN1301-OsK2.2 (construction primers 24-25)

	Primer 26
	OsK2.2-qF
	CCAGCATTTCTCACTACCTCTTC
	　

	Primer 27
	pUN1301-P2
	GGCTTTACACTTTATGCTTCCGG
	Identification for OE insert lines (primers 26-27)

	Primer 28
	OsK2.2-qR
	GTTGCACAGTACACCTATCTCC
	RT-qPCR / in situ PCR (primers 26, 28)

	Primer 29
	OsActin-qF 
	TGGTCGTACCACAGGTATTGTGTT
	　

	Primer 30
	OsActin-qR
	 AAGGTCGAGACGAAGGATAGCAT 
	　

	Primers used  for  OsK2.2 Size identification
	　

	Primer 31
	OsK2.2-P1
	ATGCCACGTTCTTCTCGTATGAATCTGTGGC
	　

	Primer 32
	OsK2.2-P2
	TTATACGTTCACTTGCTGAAGGTTGCTTCTGATGATGTC
	OsK2.2 Size identification (primers 31-32, or primers 31, 33)

	Primer 33
	OsK2.2-3’
	TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
	

	Primers used  for eGFP  confusion
	　

	Primer34
	Osk2.2 fusion eGFP-P4 
	ccttgctcaccatTACGTTCACTTGCTGAAGGTTGC
	　

	Primer35
	Osk2.2 fusion eGFP-P3
	gaacgtaATGGTGAGCAAGGGCGAGG
	　

	Primer36
	eGFP-NotI-P2
	 tcatgtctgctcgaaGCGGCCGCTCACTTGTACAGCTCGTCCATGC
	pCI-OsK2.2+eGFP (primers 7, 34-36)  

	Primer37
	OsK2.2+C1 fusion eGFP-P4
	gcccttgctcaccatATTTGATGAAAAATACAAATGATCACC
	　

	Primer38
	OsK2.2+C1 fusion eGFP-P3
	caaatATGGTGAGCAAGGGCGAGG
	pCI-OsK2.2+C1+eGFP (primers 7, 36-38)  

	Primer39
	OsK2.2+C2 fusioneGFP-P4
	ctcaccatGCTCTTGCCTTTCATCTTCTCTG
	　

	Primer40
	OsK2.2+C2 fusion eGFP-P3
	aaaggcaagagcATGGTGAGCAAGGGCGAGG
	pCI-OsK2.2+C2+eGFP (primers 7, 36, 39-40)  
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