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Figure S1. Arabidopsis thaliana TPK proteins alignment. EF-hand and 14-3-3 domains, transmembrane regions and pores are highlighted.
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Figure S2. Alignment of the 1st (with VDC signature) and 2nd pore (without VDC signature) from the dicotyledon plants TPK homologues. Model species Arabidopsis thaliana proteins are 

highlighted in bold. VDC signature – in yellow; conserved residues are marked with blue dots.
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Figure S3. Alignment of the 1st (with VDC signature) and 2nd pore (without VDC signature) from the monocotyledon plants TPK homologues. Model species Oryza sativa subsp. japonica 

proteins are highlighted in bold. GYGD selectivity filter motif is highlighted in blue; VDC signature – in yellow; conserved residues are marked with blue dots. 
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Figure S4. Alignment of the 1st (with VDC signature) and 2nd pore (without VDC signature) from the first land conquers (“low” plants) TPK homologues. GYGD selectivity filter motif is 

highlighted in blue; VDC signature – in yellow; Model species Physcomitrella patens proteins are highlighted in bold.
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A0A1G7H7A7_Amino acid ABC transporter_Pricia antarctica

A0A1M5Q2T5_Pentapeptide repeat-containing protein_Asaccharospora irregularis
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Figure S5. Alignment of the 1st (with VDC signature) and 2nd pore (without VDC signature) from the photosynthetic bacteria TPK homologues. While some species do have a complete GYGD 

motif, only one residue is conserved (marked with a blue dot).
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M1VHG9_N_Similar to potassium channel KCO_Cyanidioschyzon merolae

A0A2V3ITP7_N_Two pore potassium channel c_Gracilariopsis chorda

A0A5J4YVB5_N_Two-pore potassium channel 1_Porphyridium purpureum

A0A5J4YVB5_C_Two-pore potassium channel 1_Porphyridium purpureum

A0A5J4Z2H2_N_Two pore potassium channel b_Porphyridium purpureum

A0A5J4Z2H2_C_Two pore potassium channel b_Porphyridium purpureum

A0A1X6NTS6_N_Uncharacterized protein_Porphyra umbilicalis

A0A6T6D6T2_N_Uncharacterized protein_Compsopogon caeruleus

A0A6T6D6T2_C_Uncharacterized protein_Compsopogon caeruleus

A0A6T6N2A8_C_Uncharacterized protein_Timspurckia oligopyrenoides

A0A6T6N371_N_Uncharacterized protein_Rhodosorus marinus

A0A6T6N371_C_Uncharacterized protein_Rhodosorus marinus

R7QMR7_N_Uncharacterized protein_Chondrus crispus
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Figure S6. Alignment of the 1st (with VDC signature) and 2nd pore (without VDC signature) from the red algae TPK homologues. The majority of species do have a 

complete GYGD motif, however, only some residues are conserved between two pores (marked with a blue dot). The “Y” residue in the GYGD selectivity filter motif is often 

replaced with L or F.
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I0YKA3_Uncharacterized protein_Coccomyxa subellipsoidea

A0A090M2U6_N_Two pore domain potassium channel domain_Ostreococcus tauri

A0A090M2U6_C_Two pore domain potassium channel domain_Ostreococcus tauri

A0A1Y5IME8_N_Putative potassium channel_Ostreococcus tauri

K8EFN3_N_Potassium channel protein_Bathycoccus prasinos

K8EFN3_C_Potassium channel protein_Bathycoccus prasinos

E1ZDJ8_Ion_trans_2 domain-containing protein_Chlorella variabilis

A0A061QS11_C_Potassium channel subfamily K member 9_Tetraselmis sp. GSL018

A0A150GMI5_Cyclic nucleotide-binding domain-containing protein_Gonium pectorale
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Figure S7. Alignment of the 1st (with VDC signature) and 2nd pore (without VDC signature) from the green algae TPK homologues. The majority of species do have a complete GYGD motif, 

however, only one residue is conserved between two pores (marked with a blue dot). The “Y” residue in the GYGD selectivity filter motif is often replaced with F (the 1st pore) or L (the 2nd 

pore). 



M1ILW2 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus OR0704.3

M1INR6 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus WI0606

M1I5I2 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus NTS-1

M1IDX3 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus NE-JV-2

M1I4I5 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus NE-JV-3

M1HCV9|M1HCV9 9PHYC Potassium channel protein kcv Acanthocystis turfacea Chlorella virus Can0610SP

A7K9J5 Uncharacterized protein Z585R Acanthocystis turfacea chlorella virus 1

M1HV89 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus GM0701.1

M1HHY8 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus Br0604L

M1I6E0 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus TN603.4.2

Q3HTM5 Potassium ion channel Paramecium bursaria Chlorella virus MT325

NV M1H3L1 Potassium channel protein kcv Paramecium bursaria Chlorella virus Fr5L

M1HV21 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus MN0810.1

M1I0R9 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus MO0605SPH

M1GXM9 Potassium channel protein kcv Acanthocystis turfacea Chlorella virus Canal-1

Q8QN67 EsV-1-223 Ectocarpus siliculosus virus 1

G9E666 Ion trans 2 domain-containing protein Micromonas pusilla virus SP1

E5EQL0 Ion trans 2 domain-containing protein Micromonas sp. RCC1109 virus MpV1

NV I0YXP6 E set domain-containing protein Coccomyxa subellipsoidea

A0A1M5Q2T5 Pentapeptide repeat-containing protein Asaccharospora irregularis

A0A2U3CBL9 Ion trans 2 domain-containing protein Heimdallarchaeota archaeon

NV A0A1W6LMM0 Ion channel Sedimentisphaera salicampi

A0A1H1DI30 Pentapeptide repeat-containing protein Halopelagius longus

U4KGM9 Pentapeptide super family protein Vibrio nigripulchritudo

A0A061D456 Uncharacterized protein Babesia bigemina

A0A0J9UVZ5 Ion trans 2 domain-containing protein Plasmodium vivax

A0A1Q9NZ19 Calcium-gated potassium channel Heimdallarchaeota archaeon

K8EFN3 N Potassium channel protein Bathycoccus prasinos

A0A090M2U6 N Two pore domain potassium channel domain Ostreococcus tauri

A0A1Y5IME8 N Putative potassium channel Ostreococcus tauri

Q00VL8 N Ion transport 2 Ostreococcus tauri

A0A1Y5ID09 N Putative outward-rectifying potassium channel KCO1 Ostreococcus tauri

A0A062V1H8 K+ transport system Candidatus Methanoperedens nitroreducens

E5YBI1 Uncharacterized protein Bilophila wadsworthia

Q8TXQ4 Kef-type K+ transport systems Methanopyrus kandleri

P40310 N Outward-rectifier potassium channel TOK1 Saccharomyces cerevisiae

A0A5C3EA27 N Related to TOK1-Voltage-gated outward-rectifying K+ channel protein Ustilago trichophora

D8UA07 Uncharacterized protein Volvox carteri f. nagariensis

I0YKA3 Uncharacterized protein Coccomyxa subellipsoidea

E1ZDJ8 Ion trans 2 domain-containing protein Chlorella variabilis

NV A0A096P944 Ion transport 2 Ostreococcus tauri

NV A0A1Y5I6I6 Uncharacterized protein Ostreococcus tauri

NV K8FIG6 Unnamed protein product Bathycoccus prasinos

NV A0A654M346 Ion channel Candidatus Nitrosocosmicus oleophilus

A0A6J5NCS0 Potassium channel domain containing protein uncultured Caudovirales phage

A0A0D1NEU0 PBPb domain-containing protein Bradyrhizobium elkanii

NV A0A0D0NIT6 Wenxma 15 whole genome shotgun sequence Wenxinia marina

B8GCA7 Ion transport 2 domain protein Chloroflexus aggregans

A0A061S614 Polar amino acid transport system substrate-binding protein Tetraselmis sp. GSL018

A0A1G7H7A7 Amino acid ABC transporter Pricia antarctica

A0A061SAL1 Voltage-gated potassium channel Tetraselmis sp. GSL018

B5LJN0 Putative transport protein Mycobacterium phage Myrna

NV I7M086 Small-conductance calcium-activated potassium channel protein Tetrahymena thermophila

A0A089ZH86 Ion transport protein Methanobacterium formicicum

A0A166CSI4 9EURY pH-gated potassium channel Methanobrevibacter cuticularis

NV A0A2I7QXY4 TMhelix containing protein Vibrio phage 1.084.O. 10N.261.49.F5

NV A0A0D4DAN3 Potassium voltage-gated channel subfamily A member 1 protein Vibrio phage ValKK3

NV V9LYM7 Potassium voltage-gated channel subfamily A member 1 protein Vibrio phage VH7D

NV A0A4D5ZFY6 Potassium voltage-gated channel subfamily A member 1 protein Vibrio phage phiVa3

A0A126HGS6 cAMP-dependent Kef-type K+ transport system Vibrio phage phi-Grn1

I6X2D0 Putative potassium channel protein Vibriophage phi-pp2

R9TGG8 cAMP-dependent Kef-type K+ transporter Vibrio phage nt-1

A0A6B9ST42 Ion trans 2 domain-containing protein Vibrio phage VH1 2019

NV A0A2I7QWW4 TMhelix containing protein Vibrio phage 1.081.O. 10N.286.52.C2

A0A165ZS26 pH-gated potassium channel KcsA Methanobrevibacter oralis

D3E0E6 Potassium channel protein Methanobrevibacter ruminantium

A0A0U3E771 Potassium channel protein Methanobrevibacter millerae

A0A1D2WJV7 RCK N-terminal domain-containing protein Methanobrevibacter sp. A27

A0A0E3L6I0 Potassium channel protein Methanosarcina sp.MTP4

A0A0E3NWD1 Potassium channel protein Methanosarcina sp.MTP4

A0A1D2QZN5 Ion trans 2 domain-containing protein Candidatus Altiarchaeales archaeon WOR SM1 SCG

A0A0V0TY97 N Exocyst complex component 5 Trichinella murrelli

A0A0K1J7W5 KTN NAD-binding domain-containing protein Azoarcus sp.

M1V5T2 Similar to calcium-activated potassium channel Cyanidioschyzon merolae

A0A2V3IU85 Calcium-activated potassium channel slowpoke Gracilariopsis chorda

A0A5J4Z352 Potassium channel subfamily T member 2 Porphyridium purpureum

A0A5J4Z1Q3 Calcium-activated potassium channel subunit alpha-1 Porphyridium purpureum

A0A5J4YSF2 Potassium channel subfamily T member 2 Porphyridium purpureum

A0A6T6AK36 Uncharacterized protein Compsopogon caeruleus

A0A1X6NN78 Uncharacterized protein Porphyra umbilicalis

A0A1X6NNI1 Uncharacterized protein Porphyra umbilicalis

A0A1B1PZ74 Voltage-gated potassium channel Prosthecochloris sp. CIB 2401

A0A0K2LYX4 Potassium channel protein Anabaena sp. WA102

NV A0A133VJR6 RCK N-terminal domain-containing protein Euryarchaeota candidate division MSBL1

NV A0A0P9D655 Uncharacterized protein Kouleothrix aurantiaca

A0A5J4Z2H2 C Two pore potassium channel b Porphyridium purpureum

A0A6T6N2A8 C Uncharacterized protein Timspurckia oligopyrenoides

A0A1B7US79 Potassium channel protein Anabaena sp. AL09

NV A0A2V3ITP7 C Two pore potassium channel c Gracilariopsis chorda

NV R7QMR7 C Uncharacterized protein Chondrus crispus

A0A5J4YVB5 C Two-pore potassium channel 1 Porphyridium purpureum

NV A0A1X6NTS6 C Uncharacterized protein Porphyra umbilicalis

A0A6T6N371 C Uncharacterized protein Rhodosorus marinus

A0A6T6D6T2 C Uncharacterized protein Compsopogon caeruleus

NV A0A287SDA1 C EF-hand domain-containing protein Hordeum vulgare subsp. vulgare

NV B8PR76 C Outward-rectifying potassium channel Hordeum vulgare subsp. vulgare

NV M7Z2H2 C Calcium-activated outward-rectifying potassium channel 1 Triticum urartu

NV A0A453LTY0 C EF-hand domain-containing protein Aegilops tauschii subsp. strangulata

NV B8AJX4 C EF-hand domain-containing protein Oryza sativa subsp. indica

NV Q850M0 C Two pore potassium channel a Oryza sativa subsp. japonica

NV A0A317Y0N8 C Two pore potassium channel a Zea mays

NV A0A443N2W2 C Two-pore potassium channel 1-like protein Cinnamomum micranthum f. kanehirae

NV A0A2G5CBJ3 C EF-hand domain-containing protein Aquilegia coerulea

A0A1S3Y5N9 C two-pore potassium channel 1-like Nicotiana tabacum

NV Q8LBL1 C Two-pore potassium channel 1 Arabidopsis thaliana

NV A0A2K2C9H1 C Ion trans 2 domain-containing protein Populus trichocarpa

NV A0A0A0K3G0 C CUCSA Uncharacterized protein Cucumis sativus

NV A0A0A0LW31 C Uncharacterized protein Cucumis sativus

NV A0A2K1X8U5 C Uncharacterized protein Populus trichocarpa

NV A0A498JVR9 C EF-hand domain-containing protein Malus domestica

A0A1S3YKH2 C two-pore potassium channel 1-like isoform X2 Nicotiana tabacum

NV A0A1S3Y4H6 C two pore potassium channel a-like Nicotiana tabacum

NV A0A2K1ITF6 C Uncharacterized protein Physcomitrium patens

NV I1MQY9 C EF-hand domain-containing protein Glycine max

NV D8RPT8 C Uncharacterized protein SmTPK1 1 Selaginella moellendorffii

NV M7YUU3 C Calcium-activated outward-rectifying potassium channel 1 Triticum urartu

NV A0A287MX87 C EF-hand domain-containing protein Hordeum vulgare subsp. vulgare

NV C4J1B8 C Two-pore potassium channel 1 Zea mays

NV A2YHF0 C Uncharacterized protein Oryza sativa subsp. indica

NV Q8LIN5 C Two pore potassium channel b Oryza sativa subsp. japonica

NV A0A1Y1HUH6 C Tandem pore domain K+ channel Klebsormidium nitens

NV A0A388K3A6 Uncharacterized protein Chara braunii

NV A0A453FAD6 C Uncharacterized protein Aegilops tauschii subsp. strangulata

NV M7ZKS4 C Putative calcium-activated outward-rectifying potassium channel 6 Triticum urartu

NV A2WU35 C Uncharacterized protein Oryza sativa subsp. indica

A0A3L6FKR7 C Two-pore potassium channel 2 Zea mays

NV A0A3S3MZ37 C Two pore potassium channel c-like protein isoform X3 Cinnamomum micranthum f. kanehirae

NV A0A0R0GFP1 C Uncharacterized protein Glycine max

NV A0A176VB19 C Uncharacterized protein Marchantia polymorpha subsp. ruderalis

NV Q9FWX6 C Two-pore potassium channel 4 Arabidopsis thaliana

NV A0A1S4A9Y8 C two-pore potassium channel 3-like Nicotiana tabacum

NV A9QMN9 C TPK1 Nicotiana tabacum

NV U5GVA1 C Uncharacterized protein Populus trichocarpa

NV A0A0A0KI16 Ion trans 2 domain-containing protein Cucumis sativus

NV K7L5I6 C Uncharacterized protein Glycine max

NV Q9SVV6 C Two-pore potassium channel 3 Arabidopsis thaliana

NV Q9FL25 C Two-pore potassium channel 2 Arabidopsis thaliana

NV Q9XFR0 Potassium inward rectifier (Kir)-like channel 3 Arabidopsis thaliana

NV A0A2K1IUA0 C Uncharacterized protein Physcomitrium patens

NV D8RPY3 C Uncharacterized protein Selaginella moellendorffii

NV A2YZK9 C Uncharacterized protein Oryza sativa subsp. indica

NV Q69TN4 C Two pore potassium channel c Oryza sativa subsp. japonica

NV A0A287R9J6 C Uncharacterized protein Hordeum vulgare subsp. vulgare

NV Q9S6Z8 C Two-pore potassium channel 5 Arabidopsis thaliana

NV A0A058ZY81 C Uncharacterized protein Eucalyptus grandis

NV A0A200R1S6 C Two pore domain potassium channel Macleaya cordata

NV A0A1U7YUG7 C two-pore potassium channel 5-like Nelumbo nucifera

NV A0A498HA59 C Uncharacterized protein Malus domestica

NV A0A0D2MYE7 C Uncharacterized protein Gossypium raimondii

NV A0A1U8IIM7 two-pore potassium channel 5-like isoform X1 Gossypium hirsutum

A0A0G4FSQ3 N Uncharacterized protein Vitrella brassicaformis

NV A0A0G4FSQ3 C Uncharacterized protein Vitrella brassicaformis

NV O00180 C Potassium channel subfamily K member 1 Homo sapiens

NV O08581 C Potassium channel subfamily K member 1 Mus musculus

NV C1ED92 C Voltage-gated ion channel superfamily Micromonas commoda

NV A0A0V0TY97 C Exocyst complex component 5 Trichinella murrelli

A0A0R3S014 Fibronectin type-III domain-containing protein Elaeophora elaphi

NV A0A182ED30 Uncharacterized protein Onchocerca ochengi

NV A0A0V0URT4 C TWiK family of potassium channels protein 7 Trichinella sp. T9

NV A0A0V0XBG5 C TWiK family of potassium channels protein 7 Trichinella sp. T6

NV A0A0V1A4V3 C TWiK family of potassium channels protein 7 Trichinella patagoniensis

G0QJ44 Ion trans 2 domain-containing protein Ichthyophthirius multifiliis

A0A2J8AJ97 Ion trans 2 domain-containing protein Tetrabaena socialis

A0BD54 Ion trans 2 domain-containing protein Paramecium tetraurelia

A0A0V0QAF2 Ion trans 2 domain-containing protein Pseudocohnilembus persalinus

A0A0V0Q8E8 Cyclic nucleotide-binding protein Pseudocohnilembus persalinus

A0BDQ6 Cyclic nucleotide-binding domain-containing protein Paramecium tetraurelia

G0QJY6 Cyclic nucleotide-binding domain-containing protein Ichthyophthirius multifiliis

A0A1X1BMT2 Potassium channel subfamily T member 2 Babesia sp. Xinjiang

A0A0D9QHS6 Uncharacterized protein Plasmodium fragile

M1VHG9 N Similar to outward rectifying potassium channel KCO Cyanidioschyzon merolae

A0A6T6N371 N Uncharacterized protein Rhodosorus marinus

A0A2V3ITP7 N Two pore potassium channel c Gracilariopsis chorda

R7QMR7 N Uncharacterized protein Chondrus crispus

A0A1X6NTS6 N Uncharacterized protein Porphyra umbilicalis

A0A5J4Z2H2 N Two pore potassium channel b Porphyridium purpureum

NV A0A6T6N2A8 N Uncharacterized protein Timspurckia oligopyrenoides

A0A5J4YVB5 N Two-pore potassium channel 1 Porphyridium purpureum

A0A6T6D6T2 N Uncharacterized protein Compsopogon caeruleus

A0A6G8R1P5 Ion trans 2 domain-containing protein Streptomyces phage Wakanda

A0A6G8R3B4 Ion trans 2 domain-containing protein Streptomyces phage Muntaha

A0A2L1IVV9 Ion trans 2 domain-containing protein Streptomyces phage BillNye

A0A4D6E358 Ion trans 2 domain-containing protein Streptomyces phage Circinus

NV A0A0D2IV86 Ion trans 2 domain-containing protein Monoraphidium neglectum

A0A090M2U6 C Two pore domain potassium channel domain Ostreococcus tauri

A0A1Y5IME8 C Putative potassium channel Ostreococcus tauri

Q00VL8 C Ion transport 2 Ostreococcus tauri

A0A1Y5ID09 C Putative outward-rectifying potassium channel KCO1 Ostreococcus tauri

K8EFN3 C Potassium channel protein Bathycoccus prasinos

NV A0A172Q0B9 Ion transport integral membrane protein Acinetobacter phage vB AbaM ME3

NV A0A513ZZV4 Putative two pore domain potassium channel family protein Aeromonas phage LAh 6

NV A0A514A0I6 Putative two pore domain potassium channel family protein Aeromonas phage LAh 8

NV A0A514A0Y7 Putative two pore domain potassium channel family protein Aeromonas phage LAh9

NV A0A5B9N4V0 Ion trans 2 domain-containing protein Aeromonas phage 4 4572

A0A1D2AGW7 Cyclic nucleotide-binding domain-containing protein Auxenochlorella protothecoides

A0A061QS11 Potassium channel subfamily K member 9 Tetraselmis sp. GSL018

A0A150GMI5 Cyclic nucleotide-binding domain-containing protein Gonium pectorale

A0A443N2W2 N Two-pore potassium channel 1-like protein Cinnamomum micranthum f. kanehirae

A0A2K2C9H1 N Ion trans 2 domain-containing protein Populus trichocarpa

A0A1S3Y5N9 N two-pore potassium channel 1-like Nicotiana tabacum

A0A2G5CBJ3 N EF-hand domain-containing protein Aquilegia coerulea

A0A0A0K3G0 N CUCSA Uncharacterized protein Cucumis sativus

Q8LBL1 N Two-pore potassium channel 1 Arabidopsis thaliana

A0A1S3Y4H6 N two pore potassium channel a-like Nicotiana tabacum

A0A1S3YKH2 N two-pore potassium channel 1-like isoform X2 Nicotiana tabacum

A0A2K1X8U5 N Uncharacterized protein Populus trichocarpa

I1MQY9 N EF-hand domain-containing protein Glycine max

A0A0A0LW31 N Uncharacterized protein Cucumis sativus

A0A498JVR9 N EF-hand domain-containing protein Malus domestica

A0A287MX87 N EF-hand domain-containing protein Hordeum vulgare subsp. vulgare

M7YUU3 N Calcium-activated outward-rectifying potassium channel 1 Triticum urartu

C4J1B8 N Two-pore potassium channel 1 Zea mays

Q8LIN5 N Two pore potassium channel b Oryza sativa subsp. japonica

A2YHF0 N Uncharacterized protein Oryza sativa subsp. indica

A0A287SDA1 N EF-hand domain-containing protein Hordeum vulgare subsp. vulgare

B8PR76 N Outward-rectifying potassium channel Hordeum vulgare subsp. vulgare

B8AJX4 N EF-hand domain-containing protein Oryza sativa subsp. indica

Q850M0 N Two pore potassium channel a Oryza sativa subsp. japonica

A0A317Y0N8 N Two pore potassium channel a Zea mays

A0A453LTY0 N EF-hand domain-containing protein Aegilops tauschii subsp. strangulata

M7Z2H2 N Calcium-activated outward-rectifying potassium channel 1 Triticum urartu

D8RPT8 N Uncharacterized protein SmTPK1 1 Selaginella moellendorffii

A0A1Y1HUH6 N Tandem pore domain K+ channel Klebsormidium nitens

A0A2K1ITF6 N Uncharacterized protein Physcomitrium patens

Q9FWX6 N Two-pore potassium channel 4 Arabidopsis thaliana

A2WU35 N Uncharacterized protein Oryza sativa subsp. indica

A0A453FAD6 N Uncharacterized protein Aegilops tauschii subsp. strangulata

M7ZKS4 N Putative calcium-activated outward-rectifying potassium channel 6 Triticum urartu

A0A3L6FKR7 N Two-pore potassium channel 2 Zea mays

A0A3S3MZ37 N Two pore potassium channel c-like protein isoform X3 Cinnamomum micranthum f. kanehirae

A0A0R0GFP1 N Uncharacterized protein Glycine max

Q9S6Z8 N Two-pore potassium channel 5 Arabidopsis thaliana

A0A498HA59 N Uncharacterized protein Malus domestica

A0A058ZY81 N Uncharacterized protein Eucalyptus grandis

A0A1U7YUG7 N two-pore potassium channel 5-like Nelumbo nucifera

A0A200R1S6 N Two pore domain potassium channel Macleaya cordata

A0A0D2MYE7 N Uncharacterized protein Gossypium raimondii

A0A1U8IIM7 N two-pore potassium channel 5-like isoform X1 Gossypium hirsutum

A9T7K8 Predicted protein Physcomitrium patens

A0A2K1IUA0 N Uncharacterized protein Physcomitrium patens

A0A176VB19 N Uncharacterized protein Marchantia polymorpha subsp. ruderalis

D8RPY3 N Uncharacterized protein Selaginella moellendorffii

A2YZK9 N Uncharacterized protein Oryza sativa subsp. indica

Q69TN4 N Two pore potassium channel c Oryza sativa subsp. japonica

A0A287R9J6 N Uncharacterized protein Hordeum vulgare subsp. vulgare

U5GVA1 N Uncharacterized protein Populus trichocarpa

A0A1S4A9Y8 N two-pore potassium channel 3-like Nicotiana tabacum

A9QMN9 N TPK1 Nicotiana tabacum

K7KPW6 Ion trans 2 domain-containing protein Glycine max

K7L5I6 N Uncharacterized protein Glycine max

Q9FL25 N Two-pore potassium channel 2 Arabidopsis thaliana

Q9SVV6 N Two-pore potassium channel 3 Arabidopsis thaliana

NV P40310 C Outward-rectifier potassium channel TOK1 Saccharomyces cerevisiae

NV A0A5C3EA27 C Related to TOK1-Voltage-gated outward-rectifying K+ channel protein Ustilago trichophora

NV A0A061QS11 N Potassium channel subfamily K member 9 Tetraselmis sp. GSL018

NV A0A061QZ45 N Potassium channel subfamily K member 3 Tetraselmis sp. GSL018

NV M1VHG9 C Similar to outward rectifying potassium channel KCO Cyanidioschyzon merolae

NV C1ED92 N Voltage-gated ion channel superfamily Micromonas commoda

NV O00180 N Potassium channel subfamily K member 1 Homo sapiens

NV O08581 N Potassium channel subfamily K member 1 Mus musculus

NV A0A0V1A4V3 N TWiK family of potassium channels protein 7 Trichinella patagoniensis

NV A0A0V0URT4 N TWiK family of potassium channels protein 7 Trichinella sp. T9

NV A0A0V0XBG5 N TWiK family of potassium channels protein 7 Trichinella sp. T6
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S_Figure 8. Phylogeny estimation of the ion channel domains from different taxa. 1st pore (N-terminal ion 

channel domain, N) and 2nd pore (C-terminal ion channel domain, C) sequences were extracted TPK proteins of 

selected taxa have been used for phylogeny reconstruction with Neighbor-Joining method and JTT substitution 

model. Absence of the voltage-dependent channels (VDC) signature is depicted as “NV_” before the protein’s 

ID.
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Figure S9. Genome browser look on Arabidopsis KCO3 gene. 1 – transposable element (TE) ID AT5TE67715; 

2 – methylation of the KCO3 promoter.
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A0A453FAD6 AEGTS Uncharacterized protein OS=Aegilops tauschii subsp. strangulata 

M7ZKS4 TRIUA Putative calcium-activated outward-rectifying potassium channel 6 OS=Triticum urartu 

A0A3L6FKR7 MAIZE Two-pore potassium channel 2 OS=Zea mays 

A2WU35 ORYSI Uncharacterized protein OS=Oryza sativa subsp. indica 

A0A0R0GFP1 SOYBN Uncharacterized protein OS=Glycine max 

A0A3S3MZ37 9MAGN Two pore potassium channel c-like protein isoform X3 OS=Cinnamomum micranthum f. kanehirae 

D8RPY3 SELML Uncharacterized protein OS=Selaginella moellendorffii 

A0A2K1IUA0 PHYPA Uncharacterized protein OS=Physcomitrium patens 

A0A176VB19 MARPO Uncharacterized protein OS=Marchantia polymorpha subsp. ruderalis

A2YZK9 ORYSI Uncharacterized protein OS=Oryza sativa subsp. indica 

A0A1D6ENT0 MAIZE Two-pore potassium channel3 OS=Zea mays 

K7L5I6 SOYBN Uncharacterized protein OS=Glycine max 

U5GVA1 POPTR Uncharacterized protein OS=Populus trichocarpa 

A0A0A0KI16 CUCSA Ion trans 2 domain-containing protein OS=Cucumis sativus 

A0A1S4A9Y8 TOBAC two-pore potassium channel 3-like OS=Nicotiana tabacum 

A9QMN9 TOBAC TPK1 OS=Nicotiana tabacum 

Q9FL25|KCO2 ARATH Two-pore potassium channel 2 OS=Arabidopsis thaliana 

Q9SVV6|KCO6 ARATH Two-pore potassium channel 3 OS=Arabidopsis thaliana 

Q9S6Z8|KCO5 ARATH Two-pore potassium channel 5 OS=Arabidopsis thaliana 

A0A1U7YUG7 NELNU two-pore potassium channel 5-like OS=Nelumbo nucifera 

A0A498HA59 MALDO Uncharacterized protein OS=Malus domestica 

Q9FWX6|KCO4 ARATH Two-pore potassium channel 4 OS=Arabidopsis thaliana 

A0A498J5U2 MALDO Uncharacterized protein OS=Malus domestica 

A0A176VRU4 MARPO Ion trans 2 domain-containing protein OS=Marchantia polymorpha subsp. ruderalis 

A9T4M6 PHYPA Predicted protein OS=Physcomitrium patens 

A0A176WRD8 MARPO Uncharacterized protein OS=Marchantia polymorpha subsp. ruderalis 

D8R125 SELML Uncharacterized protein SmKC2 2 OS=Selaginella moellendorffii 

A0A388LDZ2 CHABU Uncharacterized protein OS=Chara braunii 

A0A1Y1IB59 KLENI Ca2+-activated K+ channel Slowpoke alpha subunit OS=Klebsormidium nitens 

A0A453F4J3 AEGTS Uncharacterized protein OS=Aegilops tauschii subsp. strangulata 

A0A2K1WV70 POPTR Uncharacterized protein OS=Populus trichocarpa 

M8A4J8 TRIUA Potassium channel AKT1 OS=Triticum urartu 

A0A2K2B051 POPTR Uncharacterized protein OS=Populus trichocarpa 

A0A287W6D9 HORVV Uncharacterized protein OS=Hordeum vulgare subsp. vulgare 

A0A287W6M3 HORVV Uncharacterized protein OS=Hordeum vulgare subsp. vulgare 

A0A453R9J9 AEGTS Uncharacterized protein OS=Aegilops tauschii subsp. strangulata 

A0A1D6LW76 MAIZE Potassium channel SKOR OS=Zea mays 

A0A1Y1HUH6 KLENI Tandem pore domain K+ channel OS=Klebsormidium nitens 

A0A498KFJ7 MALDO Ion trans 2 domain-containing proteinOS=Malus domestica 

A0A2K1ITF6 PHYPA Uncharacterized protein OS=Physcomitrium patens 

D8RPT8 SELML Uncharacterized protein SmTPK1 1 OS=Selaginella moellendorffii 

Q8LBL1|KCO1 ARATH Two-pore potassium channel 1 OS=Arabidopsis thaliana 

A0A0A0K3G0 CUCSA Uncharacterized protein OS=Cucumis sativus 

A0A1S3Y4H6 TOBAC two pore potassium channel a-like OS=Nicotiana tabacum 

A0A1S3YKH2 TOBAC two-pore potassium channel 1-like isoform X2 OS=Nicotiana tabacum 

A0A2K1X8U5 POPTR Uncharacterized protein OS=Populus trichocarpa 

I1MQY9 SOYBN EF-hand domain-containing protein OS=Glycine max 

A0A0A0LW31 CUCSA Uncharacterized protein OS=Cucumis sativus 

A0A498JVR9 MALDO EF-hand domain-containing protein OS=Malus domestica 

A0A2G5CBJ3 AQUCA EF-hand domain-containing protein OS=Aquilegia coerulea 

A0A1U8B3E8 NELNU two pore potassium channel a OS=Nelumbo nucifera 

A0A287MX87 HORVV EF-hand domain-containing protein OS=Hordeum vulgare subsp. vulgare 

M7YUU3 TRIUA Calcium-activated outward-rectifying potassium channel 1 OS=Triticum urartu 

C4J1B8 MAIZE Two-pore potassium channel 1 OS=Zea mays 

A2YHF0 ORYSI Uncharacterized protein OS=Oryza sativa subsp. indica 

B8AJX4 ORYSI EF-hand domain-containing protein OS=Oryza sativa subsp. indica 

A0A317Y0N8 MAIZE Two pore potassium channel a OS=Zea mays

A0A287SDA1 HORVV EF-hand domain-containing protein OS=Hordeum vulgare subsp. vulgare 

B8PR76 HORVV Outward-rectifying potassium channel OS=Hordeum vulgare subsp. vulgare 

A0A453LTY0 AEGTS EF-hand domain-containing protein OS=Aegilops tauschii subsp. strangulata

M7Z2H2 TRIUA Calcium-activated outward-rectifying potassium channel 1 OS=Triticum urartu 

A0A2K2C9H1 POPTR Ion trans 2 domain-containing protein OS=Populus trichocarpa

A0A443N2W2 9MAGN Two-pore potassium channel 1-like protein OS=Cinnamomum micranthum f. kanehirae 

A0A1S3Y5N9 TOBAC two-pore potassium channel 1-like OS=Nicotiana tabacum 
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A2WU35 N Uncharacterized protein Oryza sativa subsp. indica

A0A453FAD6 N Uncharacterized protein Aegilops tauschii subsp. strangulata

M7ZKS4 N Putative calcium-activated outward-rectifying potassium channel 6 Triticum urartu

A0A3L6FKR7 N Two-pore potassium channel 2 Zea mays

A0A3S3MZ37 N Two pore potassium channel c-like protein isoform X3 Cinnamomum micranthum f. kanehirae

A0A0R0GFP1 N Uncharacterized protein Glycine max

D8RPY3 N Uncharacterized protein Selaginella moellendorffii

A0A176VB19 N Uncharacterized protein Marchantia polymorpha subsp. ruderalis

A9T7K8 Predicted protein Physcomitrium patens

A0A2K1IUA0 N Uncharacterized protein Physcomitrium patens

A0A0D2MYE7 N Uncharacterized protein Gossypium raimondii

A0A1U8IIM7 N two-pore potassium channel 5-like isoform X1 Gossypium hirsutum

A0A200R1S6 N Two pore domain potassium channel Macleaya cordata

A0A498HA59 N Uncharacterized protein Malus domestica

A0A1U7YUG7 N two-pore potassium channel 5-like Nelumbo nucifera

A0A058ZY81 N Uncharacterized protein Eucalyptus grandis

Q9S6Z8 N Two-pore potassium channel 5 Arabidopsis thaliana

A2YZK9 N Uncharacterized protein Oryza sativa subsp. indica

Q69TN4 N Two pore potassium channel c Oryza sativa subsp. japonica

A0A287R9J6 N Uncharacterized protein Hordeum vulgare subsp. vulgare

Q9FL25 N Two-pore potassium channel 2 Arabidopsis thaliana

Q9SVV6 N Two-pore potassium channel 3 Arabidopsis thaliana

U5GVA1 N Uncharacterized protein Populus trichocarpa

A0A1S4A9Y8 N two-pore potassium channel 3-like Nicotiana tabacum

A9QMN9 N TPK1 Nicotiana tabacum

K7KPW6 Ion trans 2 domain-containing protein Glycine max

K7L5I6 N Uncharacterized protein Glycine max

Q9FWX6 N Two-pore potassium channel 4 Arabidopsis thaliana

A0A2K1ITF6 N Uncharacterized protein Physcomitrium patens

D8RPT8 N Uncharacterized protein SmTPK1 1 Selaginella moellendorffii

A0A0A0LW31 N Uncharacterized protein Cucumis sativus

A0A498JVR9 N EF-hand domain-containing protein Malus domestica

I1MQY9 N EF-hand domain-containing protein Glycine max

A0A2K1X8U5 N Uncharacterized protein Populus trichocarpa

A0A1S3Y4H6 N two pore potassium channel a-like Nicotiana tabacum

A0A1S3YKH2 N two-pore potassium channel 1-like isoform X2 Nicotiana tabacum

A0A2K2C9H1 N Ion trans 2 domain-containing protein Populus trichocarpa

A0A443N2W2 N Two-pore potassium channel 1-like protein Cinnamomum micranthum f. kanehirae

A0A1S3Y5N9 N two-pore potassium channel 1-like Nicotiana tabacum

A0A2G5CBJ3 N EF-hand domain-containing protein Aquilegia coerulea

A0A0A0K3G0 N CUCSA Uncharacterized protein Cucumis sativus

Q8LBL1 N Two-pore potassium channel 1 Arabidopsis thaliana

A0A287MX87 N EF-hand domain-containing protein Hordeum vulgare subsp. vulgare

M7YUU3 N Calcium-activated outward-rectifying potassium channel 1 Triticum urartu

C4J1B8 N Two-pore potassium channel 1 Zea mays

A2YHF0 N Uncharacterized protein Oryza sativa subsp. indica

Q8LIN5 N Two pore potassium channel b Oryza sativa subsp. japonica

A0A287SDA1 N EF-hand domain-containing protein Hordeum vulgare subsp. vulgare

B8PR76 N Outward-rectifying potassium channel Hordeum vulgare subsp. vulgare

B8AJX4 N EF-hand domain-containing protein Oryza sativa subsp. indica

Q850M0 N Two pore potassium channel a Oryza sativa subsp. japonica

A0A317Y0N8 N Two pore potassium channel a Zea mays

A0A453LTY0 N EF-hand domain-containing protein Aegilops tauschii subsp. strangulata

M7Z2H2 N Calcium-activated outward-rectifying potassium channel 1 Triticum urartu

NV A0A0R0GFP1 C Uncharacterized protein Glycine max

NV A0A3S3MZ37 C Two pore potassium channel c-like protein isoform X3 Cinnamomum micranthum f. kanehirae

A0A3L6FKR7 C Two-pore potassium channel 2 Zea mays

NV A2WU35 C Uncharacterized protein Oryza sativa subsp. indica

NV A0A453FAD6 C Uncharacterized protein Aegilops tauschii subsp. strangulata

NV M7ZKS4 C Putative calcium-activated outward-rectifying potassium channel 6 Triticum urartu

NV A0A2K1IUA0 C Uncharacterized protein Physcomitrium patens

NV A0A176VB19 C Uncharacterized protein Marchantia polymorpha subsp. ruderalis

NV D8RPY3 C Uncharacterized protein Selaginella moellendorffii

NV Q9FWX6 C Two-pore potassium channel 4 Arabidopsis thaliana

NV A0A1S4A9Y8 C two-pore potassium channel 3-like Nicotiana tabacum

NV A9QMN9 C TPK1 Nicotiana tabacum

NV U5GVA1 C Uncharacterized protein Populus trichocarpa

NV K7L5I6 C Uncharacterized protein Glycine max

NV A0A0A0KI16 Ion trans 2 domain-containing protein Cucumis sativus

NV Q9SVV6 C Two-pore potassium channel 3 Arabidopsis thaliana

NV Q9FL25 C Two-pore potassium channel 2 Arabidopsis thaliana

NV Q9XFR0 Potassium inward rectifier (Kir)-like channel 3 Arabidopsis thaliana

NV A2YZK9 C Uncharacterized protein Oryza sativa subsp. indica

NV Q69TN4 C Two pore potassium channel c Oryza sativa subsp. japonica

NV A0A287R9J6 C Uncharacterized protein Hordeum vulgare subsp. vulgare

NV Q9S6Z8 C Two-pore potassium channel 5 Arabidopsis thaliana

NV A0A058ZY81 C Uncharacterized protein Eucalyptus grandis

NV A0A200R1S6 C Two pore domain potassium channel Macleaya cordata

NV A0A1U7YUG7 C two-pore potassium channel 5-like Nelumbo nucifera

NV A0A498HA59 C Uncharacterized protein Malus domestica

NV A0A0D2MYE7 C Uncharacterized protein Gossypium raimondii

NV A0A1U8IIM7 two-pore potassium channel 5-like isoform X1 Gossypium hirsutum

NV A0A2K1ITF6 C Uncharacterized protein Physcomitrium patens

NV D8RPT8 C Uncharacterized protein SmTPK1 1 Selaginella moellendorffii

NV C4J1B8 C Two-pore potassium channel 1 Zea mays

NV A2YHF0 C Uncharacterized protein Oryza sativa subsp. indica

NV Q8LIN5 C Two pore potassium channel b Oryza sativa subsp. japonica

NV A0A287MX87 C EF-hand domain-containing protein Hordeum vulgare subsp. vulgare

NV M7YUU3 C Calcium-activated outward-rectifying potassium channel 1 Triticum urartu

NV A0A2G5CBJ3 C EF-hand domain-containing protein Aquilegia coerulea

A0A1S3YKH2 C two-pore potassium channel 1-like isoform X2 Nicotiana tabacum

NV A0A1S3Y4H6 C two pore potassium channel a-like Nicotiana tabacum

NV B8AJX4 C EF-hand domain-containing protein Oryza sativa subsp. indica

NV Q850M0 C Two pore potassium channel a Oryza sativa subsp. japonica

NV A0A317Y0N8 C Two pore potassium channel a Zea mays

NV A0A453LTY0 C EF-hand domain-containing protein Aegilops tauschii subsp. strangulata

NV M7Z2H2 C Calcium-activated outward-rectifying potassium channel 1 Triticum urartu

NV A0A287SDA1 C EF-hand domain-containing protein Hordeum vulgare subsp. vulgare

NV B8PR76 C Outward-rectifying potassium channel Hordeum vulgare subsp. vulgare

A0A1S3Y5N9 C two-pore potassium channel 1-like Nicotiana tabacum

NV A0A443N2W2 C Two-pore potassium channel 1-like protein Cinnamomum micranthum f. kanehirae

NV A0A2K2C9H1 C Ion trans 2 domain-containing protein Populus trichocarpa

NV Q8LBL1 C Two-pore potassium channel 1 Arabidopsis thaliana

NV I1MQY9 C EF-hand domain-containing protein Glycine max

NV A0A0A0K3G0 C CUCSA Uncharacterized protein Cucumis sativus

NV A0A498JVR9 C EF-hand domain-containing protein Malus domestica

NV A0A2K1X8U5 C Uncharacterized protein Populus trichocarpa

NV A0A0A0LW31 C Uncharacterized protein Cucumis sativus
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