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Abstract ; Ankyrin repeats,as one of the most commonly protein motifs,are involved in diverse protein-protein in-
teractions in various life activities. Based on snap bean genome database and bioinformatics method , we obtained snap
bean ANK family genes and analyzed their molecular biological characteristics. A total of 30 ANK genes were system-
atically identified from snap bean and located on 9 chromosomes. The chromosome 5 had 13 genes, which was more
than other chromosomes. Protein structure domain analysis showed that ANK25 still contained a RING domain besides
an ANK domain. The transient expression in Arabidopsis protoplasts displayed that ANK protein mainly contributed in
plasma membrane. Expression pattern analysis found that ANK25 was responsive to drought,salt,and exogenous ABA.
This study provided valuable information regarding the classification and functions of ANK genes in snap bean.
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Table 1 Basic information of ANK family genes in Phaseolus vulgaris

FEH R A AR LA T RE(KD) Yo e ANK P78

Gene Gene ID number ~ Amino acid pl  Molecular mass Chromosome location ANK domain location
Phvul. ANKI Phvul. 011G117400 650 8.98 72.65 11 316 ~342

Phyul. ANK2 ~ Phvul. 005G046300 679 6.31 76. 58 5 335 ~362,407 ~427

Phvul. ANK3 ~ Phvul. 005G046900 628 6.44 71.10 5 280 ~307,352 ~372

Phyul. ANK4 ~ Phvul. 005G046600 659 4.87 74.40 5 316 ~343 388 ~408

Phvul. ANK5  Phvul. 005G047200 439 8.47 49. 54 5 87 ~ 114,159 ~179

Phyul. ANK6  Phvul. 005G046700 425 6.38 47.93 5 321 ~347,393 ~413

Phvul. ANK7  Phvul. 005G047000 400 8.75 45. 14 5 56 ~83

Phyul. ANK8  Phvul. 005G046400 358 7.09 40. 38 5 6 ~33,78 ~98

Phvul. ANK9  Phvul. 005G139900 545 9.52 59.53 5 135 ~ 159,201 ~226,235 ~258

Phoyul. ANKI10 ~ Phvul. 011G069200 546 9.96 58.93 11 139 ~163,170 ~ 193,205 ~229

Phoul. ANK11 ~ Phvul. 009G263200 560 10. 05 61.65 9 166 ~ 189,197 ~227,266 ~298

Phvul. ANKI2 ~ Phvul. 007G156400 479 7.96 53.47 7 83 ~ 109

Phvul. ANK13  Phvul. 007G008900 685 10. 15 74.96 7 258 ~280,325 ~355,360 ~ 384

Phvul. ANKI4 ~ Phvul. 001G171700 521 9.52 57.04 1 121 ~ 145,152 ~177

Phvul. ANK15 ~ Phvul. 005G167300 622 8.41 69. 20 5 172 ~193

Phvul. ANK16 ~ Phvul. 005G143200 444 7.33 47.62 5 80 ~ 107,113 ~ 134,158 ~ 188,195 ~225
Phvul. ANK17 ~ Phvul. 011G211000 438 8.09 49.09 11 80 ~102

Phvul. ANKIS ~ Phvul. 001G171600 575 10. 24 63. 40 1 218 ~247

Phvul. ANK19  Phvul. 0066040100 273 6. 44 31.50 6 89 ~110

Phoul. ANK20  Phvul. 001G113900 522 7.13 56. 87 1 172 ~203,243 ~270,272 ~303

Phvul. ANK21  Phvul. 002G068900 242 4.84 25.94 2 86 ~117,119 ~ 150,152 ~ 182,185 ~216
Phvul. ANK22  Phvul. 004G051200 534 9.49 58.37 4 171 ~201,269 ~300,304 ~335,391 ~422 ,425 ~455
Phvul. ANK23  Phvul. 001G259100 648 6. 67 70. 96 1 241 ~268

Phvul. ANK24  Phvul. 011G164100 267 10.3 30.48 11 35 ~65

Phvul. ANK25  Phvul. 011G064600 447 7.62 48.32 11 46 ~76,80 ~107,112 ~134,158 ~ 187,195 ~225

Phvul. ANK26 ~ Phvul. 007G167500 461 6.45 49. 65 7 249 ~279,282 ~304,372 ~ 404,406 ~ 431
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Gene Gene ID number  Amino acid pl  Molecular mass Chromosome location ANK domain location
Phoul. ANK27  Phvul. 006G086600 320 5.94 35.88 6 221 ~253,255 ~285
Phvul. ANK28  Phvul. 011G144300 225 6.52 25.56 11 76 ~103
Phvul. ANK29  Phvul. 003G150900 508 7.61 55.02 3 52 ~81,84 ~114,117 ~ 138,179 ~209,222 ~252
Phvul. ANK30  Phvul. 004G119800 510 6. 81 55.01 4 46 ~75,77 ~106,177 ~207,220 ~250
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Fig.2 Chromosome distribution of ANK genes in P. vulgaris
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Table 2 The classification and numbers of ANK in P. vulgaris ,Arabidopsis ,Oryza sativa ,and Malus x domestica

¥ 5 NIZ 9 eyl AR IKFE R FT B3]
Number Subfamily Description Malus x domestica 0. sativa Arabidopsis P. vulgaris
1 ANK-M Proteins with only ankyrin repeats 143 73 18 10
2 ANK-TM Ankyrin-transmembrane proteins 83 37 40 17
3 ANK-TPR Protein with TPR or PPR repeats 4 22 1

4 ANK-RF Ring finger protein 8 9 5 1

5 ANK-ZF Zinc finger protein 15 7 6

6 ANK-BTB Proteins with BTB domain 8 6 7

7 ANK-1Q Calmodulin binding motif-containing protein 12 4 4

8 ANK-PK Protein kinases 18 4 7

9 ANK-BPA ARF GTPase-activating domain-containing protein 5 3 4

10 ANK-IT Potassium channels 10 0 1

11 ANK-SBP Protein with SBP doamins 5 0 0

12 ANK-GPCR Protein with GPCR_chapero_1 doamins 9 0 0

13 ANK-MS Protein with Motile_Sperm doamins 3 1 0 2
14 ANK-KinesinR Protein with Kinesin-relat doamins 7 0 0

15 ANK-UBN2 Protein with UBN2_3 doamins 5 0 0

16 ANK-O Proteins with other domains 26 10 13

KB Total 351 175 105 30
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1-+ * ccggggacgggacggtacalilCgtgatataaaatcgatctatttetggecatcatateca
v » » ’ v v DRE..

61+ -+ tagttagtgtcttcatcatatttagaagctccaactctatatcaaaatcacggtcogatat.,

121+ -+ cgtcattatcatcaatatggtcattatcataaataagaaaatccttaggtttcttateca.

181+ -+ ataacttgttcagaaatactataatgAlACgaaCATATGagtttttocgecaatctotaatc.,
. ’ ’ N » ’ ’ ’ DRE MY,

241+ -+ aacgatagaataagatccattttgaatcctatttaagggattccttggtttggactgaag.,

301+ +» aagcaatgtcactcgatacttatcaaactgactgcaatctttttttgtatgtgaggatoco.

361+ -+ cactagaacgccttctacttctaataggctatgaacctaaactcoctattaaaaattatttt.,

421+ » tggaatcttacattattagacatacttttaattataattagatgattagacaaaaaaarn,
v ’ » ’ v » » . . » . » v v . + DRE

481+ » ACttttctgaattgcttttttttatazaalAlCaagaagactgaaacatccocttattttac.,
v ’ » . v » » » -+ - - DRE.,

541+ » tgtatctattttttatttatgaattatttatgtcattcatatatatatatataatacttg.

601+ » ttatatgatcaaacaatttacaaaattatgttgagagaaaactattcocgtactgegtgtga.,

661+ » ttatatgctcoccocttgacaatgttattcattgtttttatttaaataatcageattaatacta.,

721+ » tatttaaaaaaaallACcalllCtatctcattttctattatcattttacteotttttttta.
v » » " + -~ DRE---DRE.

781+ + aaattttcttttccaaacctgacataccatzaatttattAiACtgagCACCTCgotatat

DRE -+ MYCABRE.
841+ +» agttcaagctcgtCGGATAttttaaatgtttcacattcaattttgggecctcgattatcatt.,
MYB.,
901+ » atgtttatacaaggattagggtttttcccccaatgcaccaatatctttt CAGTTAaggat.,
MYB.,
961+ » taaatctttattaatagtgtattcaagagazaaacaaaattatctattattcatataage.,
1021 +» atttttgttttgttttaagagagiiliCacagaagaCATTTCGttttagactattagtcaga
DRE+ -+ + MYC.,
1081 +» ttcggtgctgcccatgtttttttatcgtgggoctccgtattgggetttttatggacceoca.,
1141 -+ taaggcccatacttaaacactatgttcgtgctttatttcgtgecaalAiCattaalrAACea.,
DRE ~# + DERE.,
1201 +» aaacactctccccttcttttcaaatttgattttggtagettgattttgeocaccactaaac.,
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Fig. 6 Distribution of cis-acting elements in Phaseolus vulgaris ANK gene promoters
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Fig. 7 Expression patterns of the ANK25 gene under various treatments
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