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Identification and Expression Profile of StSrRK2 Family Genes in Potato
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Abstract: In the recent study (2020), 23 StSrnRK2 family members were identified from the reference genome of the
newly reported hybrid diploid potato 'RH89-039-16". All the members were named from StSrRK2.1 to StSnRK2.23. The
gene structure, conserved motifs, collinearity and physiochemical properties were predicted through bioinformatics
methods. Furthermore, the phylogenetic relationships of StSnRK2 family members was analyzed among rice, maize and
Arabidopsis, and the gene expression patterns of StSrRK2 family members was explored under different stress conditions
using transcriptome sequencing technology. StSrRK2 members were unevenly assigned into 12 chromosomes, and there
members contained from 298 to 491 amino acids. Their relative molecular weight varied from 32.6 to 55.4 kD, with
isoelectric points ranging from 4.51 to 9.47. Phylogenetic analyses showed that 23 StSnRK2 proteins were divided into
three subfamilies, including 13, 8 and 2 genes, respectively. A total of 10 conserved motifs were found in these members,
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among which conserved motifs from 1 to 9 were all contained in three subgroups, while the 10 conserved motifs were

specifically distributed in subgroup I. The expression patterns of 23 StSnRK2 members showed that 15 genes were

significantly up-regulated under ABA stress for 24 h, indicating that these genes play a vital role in potato response to ABA

stress. These findings provide useful information to elucidate StSrRK2 gene family's evolutionary relationship and to

further analyze the functional characteristics of StSnRK2 gene.

Key Words: RH89-039-16 whole genome; potato; Sz2SnRK2 gene family; comparative genome; gene expression analysis
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Table 1 Information of StSnRK2 gene family in potato
FEH AR L ID W Jefa iR KN 43 FHE(Da) S
Gene name Gene ID Group Chromosome location Size MV pl
StSnRK2.3 RHCOIH2G4721 1 chrl_2:94313011-94317005 491 55375.7 5.37
StSnRK2.4 RHCOIHI1G4351 I chrl_1:85723431-85726493 298 343722 9.21
StSnRK2.6 RHCO5H1G2882 1 chr5_1:63924894-63926900 359 411654 6.61
StSnRK2.11 RHCOIH1G4875 1 chrl_1:89969522-89972411 370 41954.2 4.65
StSnRK2.12 RHCOIH2G4270 1 chrl_2:90844045-90846804 298 34073.1 4.79
StSnRK2.15 RHCO5H2G2118 1 chr5_2:52762269-52769874 359 412135 6.72
StSnRK2.17 RHCO2H1G2993 1 chr2_1:43350733-43355792 374 42 656.3 4.54
StSnRK2.18 RHCI2H1G0278 1 chr12_1:1961438-1962736 433 48 600.0 9.30
StSnRK2.19 RHCI2H2G0348 I chrl2_2:3943626-3944924 433 48 647.0 9.18
StSnRK2.20 RHCO3H2G0570 1 chr3_2:9242175-9243233 353 40 113.0 8.70
StSnRK2.21 RHCO7H1G0088 1 chr7_1:1151386-1152537 384 43 308.7 9.28
StSnRK2.22 RHCO2H2G1792 1 chr2_2:34967780-34969233 460 52274.8 9.47
StSnRK2.23 RHCO2H1G1575 1 chr2_1:31452010-31453483 462 52 664.2 9.36
StSnRK2.1 RHCO04H1G2693 | chrd_1:72376813-72379648 337 37875.2 5.28
StSnRK2.5 RHCO4H2G0841 I chrd_2:11150329-11153679 345 39 206.3 5.47
StSnRK2.7 RHCI2H1G2488 | chr12_1:61400369-61404229 337 38 380.7 5.65
StSnRK2.8 RHCI1H2G0520 I chrl1_2:5809823-5812616 286 32578.8 4.51
StSnRK2.9 RHCO4H2G2688 I chr4_2:70033178-70035987 337 37935.2 5.28
StSnRK2.13 RHCO4H1G0858 I chrd_1:9944976-9948498 345 39205.3 5.65
StSnRK2.14 RHCO04H1G0855 I chrd_1:9913862-9917423 334 37 965.0 7.74
StSnRK2.16 RHCI2H2G2541 | chrl12_2:61340301-61343524 349 39 602.2 6.06
StSnRK2.2 RHCOS8H1G2753 i1 chr8_1:67504152-67507109 340 38412.7 6.07
StSnRK2.10 RHCO8H2G2309 I chr8_2:53244544-53247518 340 38 478.7 6.20
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Figure 1 Alignment of amino acid sequences of StSnRK2 in potato
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Figure 2 Unrooted phylogenetic tree of potato StSnRK2 gene family
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Figure 6 Collinearity analysis and gene replication of potato StSnRK2 gene family
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Figure 7 Comparative genomic analysis of StSnRK2 gene family genes in tobacco and potato
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