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Supplementary File 1. Oligonucleotides used for the qRT-PCR analysis

Primer name Primer sequence (5’-3’) Brief description

StRPL19-qF TTTGCAAGGAGGGAAGAAC forward primer for StRPL19 

StRPL19-qR CTTCGACTTCTTAGATCCCTGA reverse primer for StRPL19

StMKS2-3-qF CTAGAAAGGATTGGTATAAGTGC forward primer for StMKS2-3

StMKS2-3-qR ACTACGAATCTATCTCCACTCC reverse primer for StMKS2-3

Supplementary File 2. Four StMKS2 gene models found in the genome of potato Solanum tuberosum (Exons are underlined)

>StMKS2-1

ACAACAGATTTCCCAATTCTCTTCTATCTCTGAAATTTTTCATCAAATGTCTCATTCGTTTAGCATTGCACCCAACCTAGTGTTGCT-

GAATCATCATCGGTCACCACCGTCTACATTTCCGGTCATCCCTCACCGGCAACTCCCGCTCCCAAATTTACAGTTATCGGCCCGTA-

AATCGAGGAGTTTTGAAGCTCATAATGCATTCGATCTCAAAGCTACCCAAGGGTATGTATTATTCAGTGGCAGTACACAAAATTTTTC-

GTTACCTTTTGAAATAAGTACCAACTAATAAAACAACGTAACACAATATTAAAAAAAGAACAAAAACCTCTTATAATTTCATTTTTTTTTC-

TATTGGTATGAGTTTACATTTATCTGTGAACTTTGCAGAATGAGTGATCAGCTTTATCTCCATGAAGTTGAACTCAAAGTCAGGGACTAT-

GAATTGGATCAGTTTGGTGTTGTAAACAACGCTACTTATGCAAGTTATTGTCAACATTGTAAGGTTTACTGTTTCGATAATCGATCGTA-

CACATATGACAATATTTGAACTTAAGTAAGACTTATTTTTCAATAAATGAAACAGGCCGTCATGAGTTTCTAGAAAAGATTGGCGTAAGT-

GTTGATGAAGTAGCGCGAAATGGCGATGCATTAGCAGTAACAGAGCTCTCATTTAAGTTTCTAGCACCACTAAGGGTATGGCCAATTTCAT-

CATGTATTTGGTAGTTTTGTCAATTGAATATAGTTTTTACCTTAGTCGAATTTGGAGTATTGCTTTGTTCAGAGTGGAGATAGATTC-

GTGGTGAAGGTGCGATTATCCCGCTCTACAGCAGCTCGATTATTTTTCGAGCATTTCATCTTCAAGCTTCCAGATCAAGAGGTCAGT-

TACCTCTATTATCATTCAATTACAAAGAGTCACTTTATACTCGTCAAATCTTACTGTATTTTCTTAAAATTTTCACAGCCTATATTGGAG-

GCAAGAGGAATAGCAGTGTGGCTTAATAGAAGTTACCGTCCTGTCCGAATTCCGTCAGAGTTCAGTTCAAAATTTGTTCAGTTCCTTCAC-

CAGAAGAGTTGCGGTACACAACATCATCGTCTCTAAACCTTACTTGTGGAATTACATTGTTATTATTTCTGAATTTAGTGCTTGTAATG

>StMKS2-2

AGACAACAGATTTCCCAATATTTGCAATTTCCTTCTCTTCTACCTCTGAAATTTTTCGTCAAATGTCTCATTCCGTCTGCATTGCAC-

CACCCAACCCACTGTTGCTGAATCATCGGCCACCACCGTCTACATTTCCGGTCATCCCTCACCGGCAACTCCCGCTCCCAAATTTACAGT-

TATCGGCCCATAAATCGAGGAGTTTTGAAGCTCATAATGCATTCGATCTCAAAGGTACCCAAGGGTATGTATGTTCAGTGGCAGTACA-

CAGAATTTTTCGTTACCTTTTAAAATATGTACCAACAAATAAAACAATGTAACACAATATTAAAAAAAGAACAAAAACCTCTTATA-

ATTTCATTTTTTTTTTCCTATTGGTATGAGTTTACATTTATCTGTGAACTTTGCAGAATGGGTGATCAGCTCTATCAACATGAAGTT-

GAACTCAAAGTCAGGGACTATGAATTGGATCAGTTTGGTGTTGTAAACAATGCTACTTATGCAAGTTATTGTCAACATTGTAAGGTTTACT-

GTTTCGATAATCGATCGTACACATATGACAATATTTGAACTTAAAAGACTTATTTTTCAATAAATGAAACAGGCCGTCATGAGTTTCTT-

GAAAAGATTGGTGTAAGTGTTGATAAAATATGTCGCAATGGTGATGCATTAGCAACAACAGAGATTTCACTTAAGTTTCTAGCACCACTA-

AGGGTATGGCGAATTTCATCATGTATTTGGTAGTTTTGTCAATTGAATACAGTTTTTACCTTAGTCGAATTTGGAGCATTCAAAAAAATTG-

GAAATCCAACTATAAAAACACGGGCGACCTGATATAACATTGTTTTGTTCAGAGTGGAGATAGATTCGTGGTGAAGGTGCGAATATCCC-

GCTCTACAGCAGCTCGATTATTTTTCGAGCATTTAATCTTGAAGCTTCCAGATCAAGAGGTCAGTTACCTCAATTATCATTCAATTA-

CAAAGAGTCACTTTATACTTGTCAAATTTTACTGTATTTTCTTAAAACTTTCACAGCCTATATTGGAGGCAAGAGGAATATCAGTGTGGCT-

TAATAGAAGTTACCGTCCTATCCGAATTCCGTCAGAGTTCAGTTCAAAATTTGTTCAGTTCCTTCACCAGAAGAGTTGCGGTACACAATAC-

CGTCTCTAGACCCTACTTGTGGAATTAGTGCTTGTAATATCTAACTACTTTT

>StMKS2-3 

TCTAATCTCCGTCTATTCTACCTCTGCAAATTCTTCACCATTTCTGTTGGAGGGCACAAATGTCTCAGTCCCTCGCTTCCCCTTTGATTCG-

CAGCATTGGATCCACTTCAGTCGGGAACTCACTGTTGCCGAATCATCGGCCACCGTTTACATTACCGGTCATTCCTCACCGGCAACTCCT-

GCTTCCAAATTTACAGTTATCCGTCAGTAAATTGAGGAGTTTTGAAGCTCATGCATTTGATCTCAAAGGTAGCCAAGGGTATGTAT-

GTATATATCTCTTACTCCATCAGTCCCAATTTATCTAATAATGTTTGACTAGGCATGGAGTTTAAGAATTAAAAAGAAAGACCTTT-

GAAATTTGTGATCTTAATTAACCTATATATATGTGTATGTATGTATATATTGTATGGTTATAAATCATCTAATGAAATGGAAAATT-

TAAAGTCTAAAATGTTATTAAATATAGAAATGTGATAGGGTAAAGTGAGAAGTTTGAAGTCAAATTGTTACTGAATGTAGAAAGGT-

GTCTCAGGTGATCTTGTAAAATGGCAAGTTTGAAGTCAAATTGCTACTGAATATAGAAAGGTGTCTCAAGGTGATCTTGTTAAGTG-

GCAACTTTGAAGTCAAATTGTTAGTGAATGTAGAAAGGTGTCTGGGTGATCTCGTAAAATGGCAAGTTTGAAGTCAAATTTTTTACT-

GAATATAGAAAGGTGTCTTAGTGTGATCTCGTAAAATGGGAAGCTTGAAATCAAATTGTTACTGTATATAGAAAGGTGTCTCGGG-

TAGCAACTTATAGTTCCATTCAAATTCATCTGATGTGACAAAACATAGTCCCGATCATGCTTTGGATGAAGGATGGGGGTTGTCTAG-

GTTGATGATTAGGTGTAAATCAGTCTAATTATGATCAAATTCTCTGAATATTGGATTCATTGGCATGTGTCCACTTGACTTTGACT-

GAATAGGCAGAGCACTTATGTAGTTGGTTTTAACTAGTTTGAGCTTTAGATATAGTTGATTGATTGGTTTTACTGTAGCTTCTGTTAG-

GTTTGAACTTGATTAGAACCTATGTTTTCTCCATCTTAATGAAGGGTTTGTGCATTTTCAATTTCTACAATTGAGGGCAAATGATT-
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GATTCAATTTAATGTATTTTTGCTTTCAGATTTCTGGAAAAAGTTTATTTTGGGAAGAAAAATGGAAAATCTTTGATTCTTGTTGT-

GTCGAGTGTTATATAGGATTCACCTTTCTTGTAGTTTCATTTTAAGTTTCAGCAAAAATTGATGTTTTTAGTTTGCTCATTGACATAG-

GCTATTTTTTCCTATTTACATGAGCTTACCTTTTGCTCTTGCTTTGCAGAATGGCTGAGTTCCATGAAGTTGAACTCAAAGTC-

CGGGACTATGAATTGGATCAGTATGGTGTTGTAAACAATGCTACTTATGCAAGTTATTGCCAACATGGTAAGGTTTATGGTTTT-

GATCTGTACTTCAGTTTACAACTACCATATTATAGTGCTTTCATTCATAAAAAAAACTGCGCTTTTCCCTTTTGATGAAAAAAGATT-

TATTCAAGGGAGAAAAATTTTCTGGCAACTGTTACGAGTAGAAAACTAGAAATTACTGAAAAAGGATCTTCTGTATCTGTTCTATTT-

TACTTCTTTGTGACCCTATAGTTAGATCATCTGTTACCCTTGTTCACGGAATGTGTTTTCTCTCTCAATAACTTGAGATGATGT-

CATCCAAAATTTGGATAATGAATAGGATTTCCTTTGCTCTGCTTATTACTAGAACATATTGAATACCAAATTTGAAGGGAACTTAT-

GTGGTCAATGACTGTTTGAATCTTGCGTTTACACATACTAAAGATAAAGCCAATATCCAATTTGTATGTGAACATAATTGATTGC-

CAAATAGTTGTTCTGCCAGAACTTTGCTCAGTTAGTAGCTCTCTTTCCGAATTAGAGATAATTTTAAGTTAATAATATGTCTATCCT-

TATCAAAAAAGAAGTTAATAATATGTCTATTCAAATGTTGTTAAGTAATTGTCATGGATCATTACCTGAATACCCGTGATACTGAAC-

CAAGGATAATACAAATTCAAGTTTTTCCAATGTAATAAGGCCTGTTACGTTGTGCGTGACCTATGTATACAAATTGAGTTTCTTAATAAT-

CAATATAAATTTCTGTTTAAAATTCTGTAAATTTATATCAGATCTTTCTAGCTCCTCCACTATTATTGATTACATCCTTGCTTTGTTC-

CACTAACCCTTTTCCTTCTCATGGGAAAAAAGAAATAGGAAAAAGGGAAAGCAGGAACTTAAATTTTAATTGAAGGGTACTGACAAGAT-

CATTACTTTAAATGACTTAAAGCATTTGGCCAGCCAAAAATGAGAAAATTGAAAAATATTTTCCTTTCATACCAAACACCCAAGTAGT-

TATCAATATGAAGTTATTCTGGGATTGTTGCCCTAATCTCCTTCTGTAGAAGGACCTACCTCATTGTCTATTACATAATACTGGATAT-

GATAGTCCATATCAAAGACTTTCAAATGATAATATATAACTTATCTTGTTCGTTATGACTTATTTTCAATAAATGAAACAGGTCGT-

CATGAGCTTCTAGAAAGGATTGGTATAAGTGCTGATGAAGTGGCACGCAGTGGTGATGCACTAGCACTAACAGAGCTGTCACTTAAG-

TATCTAGCACCTCTAAGGGTATGACCTCATCTAAACATCATTAAGAACCAATTAATATGCAACCAGAAACTTTAGACCTTGGTTAAAT-

GTCCTATTCAATTTAAATTTCGTGGCACAAAACTTTGCTTTTGAATATGAATTATAGATCTTTGGAACATATTGAAATGAAGAAGGCT-

TAAAATGTTCAATTTCAAGTGTGAGAAGTTTGGATAAGCATAGTTAGAAGGTTAAGGTCAATGGATGATGGGTCGGCAAAT-

GAAGCTTTTTACAGCTGATTATAATGTGACACTCCCTTCTTTCCAAATTACTTGGGACAATGTCTTTGTTTATCTCTAATTACTT-

GACCTTTCTCTTGAGTAAGAAACTTTTACTTTACCATGAATTGGAGTCAGTACAAACAAATAGGTATTAGTTTACACTCTGTTAATCGT-

TATTTGGCATGCTTTCAATTGATTATTCTACAATTTAAATTGAACTATTATGTTAGATATTTATCATCTGTCTCTAAGTTGACAATT-

TATTCAAACGAACCTTGTGTTCTGTACTATCAGACTCAGTCATTTACGTGGGGACGTGAGCTTCTTTTTTCTGAACCATTTTTGGTTGCC-

TGAGGGAGAATTTCTGTTGCTAAGTGATGCACAAATATTATTCATTAGACTAAGAAATTGTGCTTCCAGCTTACTTGATCAAATATCT-

GTGAACTCCTCTTTGTCATGTTGCATTAATTCCCAAGAGCCTTACACTTCTAACTTGCCTGAGGCGGCCTTGATTATCAAATATCT-

CAAAAGGCATAAAATACGACGTGTATTGAAAAGACTTCTGCAGCCAACAACTGCTTCTAGTATTTTTTTGAAACACACCATTGAA-

CATTTGCAGCTGCGTACTTGGTGTTGCTACTCCAATTTATTTGACTTGCCTTTCTACTGGTCCCATTGGTTATCTTGACCTGGTAT-

GATATTCTTTCGTCGAATTCAAATATTTTCTACCCTCACTCCAAATGTTACCACATAAGAATGATAAAGAATTGAGGATCGGAGGGGAGT-

GCTTTTGACATTTGGCATAGTGGTACTACATCTCAGTATTTACCTCGTCATGGACTGGAATTCTATCTGATCAGGAATTTTATCCTGT-

TAATGGTTCATGTATTTGTTAGTGTTGTCAACTGAATATAGTTTTTCAGATTAAAAATATTACCTTAGTAAACAGAACTGCTTGATCTCT-

TATAACTACAAACGTGAACAGAACTGCTTGAAATTTGTGTTATCCTGCCTGTTCTCATTGCTTTCATCATTGGTTCAGAGTGGAGATA-

GATTCGTCGTGAAAGCACGAATATCTGATTCTTCAGCTGCTCGGTTGTTTTTCGAACACTTCATCTTCAAGCTTCCAGATCAAGAG-

GTCAGTTACCACTATTACCGCCGGTTTTTTTTTGGGGAGCAAAACCACTTGCATATCTTAATGTATTCTGTTACTACTTTTTTC-

CAGCCCATCTTAGAGGCAAGAGGAATAGCAGTGTGGCTTAATAAAAGTTACCGTCCTGTCCGAATTCCATCAGAGTTCAGAGCAAAATTT-

GTTCAGTTCCTTCGCCAGGAGGCATCTAACTAATGTGCTCGTCAACAAAATCCAGAAGAGTTATTTTGATCAAAACATTTT

>StMKS2-4 

AAAATAATTTTCCCAATATTTTGAATTTCCATCTGCAAATTCTTCACCAAATGTCACAATCCCTATTTTCCCCTTTGATTGGCAGCAATT-

GCCTTAACTCACTGTTGCCGAATCATCGGTCACCGTAGACACATTTCCGGTCAGGCAACTCCCCCTTCCAAATTTACAATTATCAGC-

CAATAAATCGAGGAGTTTTGAAACTAATGCATTTGATCTCAATGGTACACAAAGGTATGTATATGTATCTATTAGACTTCCTCTGTTC-

CAATCCAATTTATAATGTGATCTCGTAATATGACAAGTTTGAAGTCAAATTGTTACTAAATATAGAAAGAGTTTCCTATTTGCTCGT-

TAACATAGTCGATTATTTATTTGTGAACTTTGCAGAATGGGTGATCAGCTCTATTTCCATGAAGTTGAACTCAAAGTCAGGGACTAT-

GAATTGGATCAGTTTGGTGTTGTAAACAATGCTATTTATGCAAGTTATTGTCAACATTGTAAGGTTTTAGTAATACCATATGAAATAGTC-

CATATATCATAGACTTAATTCTACCATATGAAATAGTCCATATATCATAGACTTTTTCAAATGACAATATTTTTCAATAAATGAAACAG-

GCAGTCATGAATTCTTCGAAAGAATTGGCGTAGTTGTTGATGAAGTGGCTCGCAATGGTGATGCATTAGCAACAACAGAGCTTTCACT-

TAAGTATCTAGCACCTCTAAGGGTATGTATAACCCTCATCTAAACATCATTAACGACCAATCAATATGCATCTGTTATATATATAATACT-

TAGTACTTCAAGTCGAATTTGGAGCATTTAAAAAATTTGGAGATCCAACTTCAAAAACACAGGTAGTCTGATACAACATTGCTTTGG-

TATCTGACTATCTGTGACTTTAGTCATATGGGAAAACAGAACTCATGTTTAGTCTTTTATGACTACAAATGTGAACACAGCTGCTTA-

AAAGTTATCATTTCTTTTATCATTGGTTTAGAGTGGAGATAGATTCGTCGTGAAGGTGAGAGTATCCGGCTCTACAGCAGCTCGTTT-

GTATTTCGAACATTTCATCTTCAAGCTTCCAGATCAAGAGGTTAGTTACCTCTATTATCATTCAATTACAAAGAAATACTTTTTAC-

TACTTGTGAAATCTTAATGTATTTTCTTGAATTTACATAGCCTATCTTGGAGGCAAGAAGAACATCAGTGTGGCTTAATAAAAGTTACC-

GTCCTGTCCGAATTCCGTCAGAGTTCAGATCAAAATTTGATCAGTTCATTCACCAGAAGGGATCTAACTAATGTGTTTGTGAACAAAATG-

CAGAAGAGTTCTTCTGATCAGGTGAAAATTTGGTTAATTTATTTAC
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Supplementary File 3. Nucleotide sequence alignment between the isolated StMKS2-3 CDS and the predicted StMKS2-3 CDS 
(Mismatches between two sequences are bold)

StMKS2-3-isolated          ATGTCTCAGTCCCTCGCTTCCCCTTTGATTCGCAGCATTGGATCCACTTCAGTCGGGAAC
StMKS2-3-predicted     	 ATGTCTCAGTCCCTCGCTTCCCCTTTGATTCGCAGCATTGGATCCACTTCAGTCGGGAAC
                       	 ************************************************************
StMKS2-3-isolated      	 TCACTGTTGCCGAATCATCGGCCACCGTTTACATTACCGGTCATTCCTCACCGGCAACTC
StMKS2-3-predicted     	 TCACTGTTGCCGAATCATCGGCCACCGTTTACATTACCGGTCATTCCTCACCGGCAACTC
                       	 ************************************************************
StMKS2-3-isolated      	 CTGCTTCCAAATTTACAGTTATCCGTCAGTAAATTGAGGAGTTTTGAAGCTCATGCATTT
StMKS2-3-predicted     	 CTGCTTCCAAATTTACAGTTATCCGTCAGTAAATTGAGGAGTTTTGAAGCTCATGCATTT
                       	 ************************************************************
StMKS2-3-isolated      	 GATCTCAAAGGTAGCCAAGGAATGGCTGAGTTCCATGAAGTTGAACTCAAAGTCCGGGAC
StMKS2-3-predicted     	 GATCTCAAAGGTAGCCAAGGAATGGCTGAGTTCCATGAAGTTGAACTCAAAGTCCGGGAC
                       	 ***********************************************************
StMKS2-3-isolated      	 TATGAATTGGATCAGTATGGTGTTGTAAACAATGCTACTTATGCAAATTATTGCCAACAT
StMKS2-3-predicted     	 TATGAATTGGATCAGTATGGTGTTGTAAACAATGCTACTTATGCAAGTTATTGCCAACAT
                       	 ********************************************** *************
StMKS2-3-isolated      	 GGTCGTCATGAGCTTCTAGAAAGGATTGGTATAAGTGCTGATGAAGTGGCACGCAGTGGT
StMKS2-3-predicted     	 GGTCGTCATGAGCTTCTAGAAAGGATTGGTATAAGTGCTGATGAAGTGGCACGCAGTGGT
                      	 ************************************************************
StMKS2-3-isolated      	 GATGCACTAGCACTAACAGAGCTGTCACTTAAGTATCTAGCACCTCTAAGGAGTGGAGAT
StMKS2-3-predicted     	 GATGCACTAGCACTAACAGAGCTGTCACTTAAGTATCTAGCACCTCTAAGGAGTGGAGAT
                    	 ************************************************************
StMKS2-3-isolated      	 AGATTCGTAGTGAAGGCACGAATATCTGATTCTTCAGCTGCTCGTTTGTTTTTCGAACAC
StMKS2-3-predicted     	 AGATTCGTCGTGAAAGCACGAATATCTGATTCTTCAGCTGCTCGGTTGTTTTTCGAACAC
                      	 ******** ***** ***************************** ***************
StMKS2-3-isolated      	 TTCATCTTCAAGCTTCCAGATCAAGAGCCCATCTTAGAGGCAAGAGGAATAGCAGTGTGG
StMKS2-3-predicted     	 TTCATCTTCAAGCTTCCAGATCAAGAGCCCATCTTAGAGGCAAGAGGAATAGCAGTGTGG
                      	 ************************************************************
StMKS2-3-isolated      	 CTTAATAAAAGTTACCGTCCTGTCCGAATTCCATCAGAGTTCAGAGCAAAATTTGTTCAG
StMKS2-3-predicted     	 CTTAATAAAAGTTACCGTCCTGTCCGAATTCCATCAGAGTTCAGAGCAAAATTTGTTCAG
                      	 ************************************************************
StMKS2-3-isolated      	 TTCCTTCGCCAGGAGGCATCTAACTAA
StMKS2-3-predicted     	 TTCCTTCGCCAGGAGGCATCTAACTAA
                       	 ***************************

Supplementary File 4. Amino acid sequence alignment between the protein encoded by the isolated StMKS2-3 CDS and the one 
encoded by the predicted StMKS2-3 CDS (Mismatches between two sequences are bold)

StMKS2-3-isolated      MSQSLASPLIRSIGSTSVGNSLLPNHRPPFTLPVIPHRQLLLPNLQLSVSKLRSFEAHAF

StMKS2-3-predicted     MSQSLASPLIRSIGSTSVGNSLLPNHRPPFTLPVIPHRQLLLPNLQLSVSKLRSFEAHAF

                       ************************************************************

StMKS2-3-isolated      DLKGSQGMAEFHEVELKVRDYELDQYGVVNNATYANYCQHGRHELLERIGISADEVARSG

StMKS2-3-predicted     DLKGSQGMAEFHEVELKVRDYELDQYGVVNNATYASYCQHGRHELLERIGISADEVARSG

                       ***********************************.************************

StMKS2-3-isolated      DALALTELSLKYLAPLRSGDRFVVKARISDSSAARLFFEHFIFKLPDQEPILEARGIAVW

StMKS2-3-predicted     DALALTELSLKYLAPLRSGDRFVVKARISDSSAARLFFEHFIFKLPDQEPILEARGIAVW

                       ************************************************************

StMKS2-3-isolated      LNKSYRPVRIPSEFRAKFVQFLRQEASN-

StMKS2-3-predicted     LNKSYRPVRIPSEFRAKFVQFLRQEASN-

                       **************************** 
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Supplementary File 5. Domain prediction of StMKS2-3 using Interpro

Supplementary File 6. Search results for proteins with predicted structures similar to StMKS2-3 in the Protein Structure Sequences, 
AlphaFold DB, and UniprotKB PDB databases
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Supplementary File 7. Heatmap of RNA-seq based expression data of the StMKS2-3 gene in response to salinity (150 mM NaCl), 
drought (260 µM mannitol), and Phytophthora infestans infection
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