
Table S1. Physicochemical properties, protein secondary structure, and subcellular localization prediction analysis of ‘duli’ PHT proteins. 
Protein Gene Rename CDs Length MW PI Instability Aliphatic Alpha Extended Bete Random Subcellular 

ID ID (bp) (aa) (kDa) index index helix strand turn coil location 
GWHPAA
YT058550 

Scaffold21.
g58893.m1 PbPHT1.1 1533 510 56.29 8.91 29.55 111.61 57.65 12.16 0.00 30.20 Cell 

membrane. 
GWHPAA
YT044434 

Chr6.g534
54.m1 PbPHT1.2 1548 515 57.22 8.91 30.52 98.99 52.62 15.73 0.00 31.65 Cell 

membrane. 
GWHPAA
YT059202 

Scaffold5.g
21011.m1 PbPHT1.3 1491 496 53.79 5.71 39.26 105.36 46.37 16.94 0.00 36.69 Cell 

membrane. 
GWHPAA
YT010102 

Chr12.g37
767.m1 PbPHT1.4 1635 544 59.36 8.97 37.81 106.10 48.35 14.71 0.00 36.95 Cell 

membrane. 
GWHPAA
YT031465 

Chr2.g414
84.m1 PbPHT1.5 3285 1094 120.77 8.11 42.27 90.12 43.42 11.79 0.00 44.79 Cell 

membrane. 
GWHPAA
YT031485 

Chr2.g415
04.m1 PbPHT1.6 1509 502 54.01 8.93 36.40 110.14 46.81 15.14 0.00 38.05 Cell 

membrane. 
GWHPAA
YT047531 

Chr7.g345
11.m1 PbPHT1.7 1680 559 61.29 9.14 30.28 93.26 52.95 12.16 0.00 34.88 Cell 

membrane. 
GWHPAA
YT037885 

Chr4.g384
33.m1 PbPHT1.8 1500 499 53.51 5.12 37.93 112.93 44.29 19.64 0.00 36.07 Cell 

membrane. 
GWHPAA
YT006388 

Chr11.g09
980.m1 PbPHT1.9 1578 525 57.52 8.55 40.69 96.82 56.00 11.43 0.00 32.57 Cell 

membrane. 
GWHPAA
YT028850 

Chr17.g25
629.m1 PbPHT1.10 1641 546 59.47 6.04 30.84 108.53 45.42 13.74 0.00 40.84 Cell 

membrane. 
GWHPAA
YT003164 

Chr10.g16
543.m1 PbPHT1.11 1563 520 56.55 9.30 35.01 105.98 48.85 15.96 0.00 35.19 Cell 

membrane. 
GWHPAA
YT003168 

Chr10.g16
539.m1 PbPHT1.12 1458 485 52.84 9.30 38.43 110.97 50.10 16.29 0.00 33.61 Cell 

membrane. 
GWHPAA
YT003171 

Chr10.g16
536.m1 PbPHT1.13 1587 528 57.59 9.07 37.10 108.41 47.54 17.05 0.00 25.42 Cell 

membrane. 
GWHPAA
YT003175 

Chr10.g16
532.m1 PbPHT1.14 1581 526 57.37 9.03 35.47 103.97 47.72 15.02 0.00 37.26 Cell 

membrane. 
GWHPAA
YT003176 

Chr10.g16
531.m1 PbPHT1.15 1890 629 68.27 8.63 38.06 100.76 41.34 12.88 0.00 45.79 Cell 

membrane. 
GWHPAA
YT003178 

Chr10.g16
529.m1 PbPHT1.16 1614 537 57.92 8.99 34.13 104.26 50.09 11.73 0.00 38.18 Cell 

membrane. 



Protein Gene Rename CDs Length MW PI Instability Aliphatic Alpha Extended Bete Random Subcellular 
ID ID (bp) (aa) (kDa) index index helix strand turn coil location 

GWHPAA
YT003181 

Chr10.g16
526.m1 PbPHT1.17 1566 521 56.70 9.23 28.32 109.12 50.29 12.48 0.00 37.24 Cell 

membrane. 
GWHPAA
YT041150 

Chr5.g088
36.m1 PbPHT1.18 1578 525 56.99 9.00 36.37 107.54 52.57 13.33 0.00 34.10 Cell 

membrane. 
GWHPAA
YT041152 

Chr5.g088
34.m1 PbPHT1.19 1476 491 53.25 6.76 31.76 107.60 42.77 16.29 0.00 40.94 Cell 

membrane. 
GWHPAA
YT041156 

Chr5.g088
30.m1 PbPHT1.20 1179 392 42.86 9.34 45.48 107.45 46.68 18.11 0.00 35.20 Cell 

membrane. 
GWHPAA
YT032421 

Chr2.g424
40.m1 PbPHT1.21 1515 504 54.34 9.31 30.88 112.22 47.62 14.88 0.00 37.50 Cell 

membrane. 
GWHPAA
YT054933 

Chr9.g458
48.m1 PbPHT1.22 1482 493 53.35 5.71 39.83 110.12 40.16 17.85 0.00 41.99 Cell 

membrane. 
GWHPAA
YT041368 

Chr5.g086
18.m1 PbPHT1.23 1584 527 57.50 8.78 36.85 108.79 44.21 17.46 0.00 38.33 Cell 

membrane. 
GWHPAA
YT041376 

Chr5.g086
10.m1 PbPHT1.24 1161 386 41.99 7.59 34.05 104.79 46.37 13.47 0.00 40.16 Cell 

membrane. 
GWHPAA
YT021192 

Chr15.g03
221.m1 PbPHT1.25 1503 500 53.86 8.86 38.05 107.06 59.20 9.40 0.00 31.40 Cell 

membrane. 
GWHPAA
YT021216 

Chr15.g03
197.m1 PbPHT1.26 1548 515 55.55 7.70 39.16 111.59 48.74 13.79 0.00 37.48 Cell 

membrane. 
GWHPAA
YT032811 

Chr2.g428
30.m1 PbPHT1.27 1548 515 55.94 9.29 34.05 103.36 58.45 9.51 0.00 32.04 Cell 

membrane. 
GWHPAA
YT041495 

Chr5.g084
91.m1 PbPHT1.28 1545 514 55.83 9.32 31.59 102.63 57.59 9.34 0.00 33.07 Cell 

membrane. 
GWHPAA
YT001633 

Chr1.g570
06.m1 PbPHT1.29 1326 441 48.05 5.48 31.40 96.44 39.46 17.23 0.00 43.31 Cell 

membrane. 
GWHPAA
YT001638 

Chr1.g570
01.m1 PbPHT1.30 1338 445 48.70 5.97 32.03 96.25 40.90 18.43 0.00 40.67 Cell 

membrane. 
GWHPAA
YT052404 

Chr8.g553
72.m1 PbPHT1.31 1578 525 57.53 8.54 40.63 94.59 52.95 10.29 0.00 36.76 Cell 

membrane. 
GWHPAA
YT026521 

Chr16.g29
366.m1 PbPHT1.32 885 294 33.07 8.39 32.43 90.37 61.90 11.90 0.00 26.19 Cell 

membrane. 
GWHPAA Chr16.g29 PbPHT1.33 2187 728 82.18 8.06 43.95 81.04 41.35 11.81 0.00 46.84 Cell 



Protein Gene Rename CDs Length MW PI Instability Aliphatic Alpha Extended Bete Random Subcellular 
ID ID (bp) (aa) (kDa) index index helix strand turn coil location 

YT026522 365.m1 membrane. 
GWHPAA
YT026526 

Chr16.g29
361.m1 PbPHT1.34 1533 510 56.14 8.57 31.25 92.82 55.29 11.18 0.00 33.53 Cell 

membrane. 
GWHPAA
YT015120 

Chr13.g22
412.m1 PbPHT1.35 1611 536 58.78 8.90 30.61 94.01 59.89 8.96 0.00 31.16 Cell 

membrane. 
GWHPAA
YT015125 

Chr13.g22
407.m1 PbPHT1.36 1566 521 57.10 9.04 30.55 90.71 54.32 10.56 0.00 35.12 Cell 

membrane. 
GWHPAA
YT002087 

Chr1.g565
52.m1 PbPHT1.37 1593 530 58.61 8.58 35.16 84.74 51.51 14.15 0.00 34.34 Cell 

membrane. 
GWHPAA
YT052632 

Chr8.g556
00.m1 PbPHT1.38 1533 510 55.09 9.27 38.85 107.06 42.75 20.20 0.00 37.06 Cell 

membrane. 
GWHPAA
YT021954 

Chr15.g02
459.m1 PbPHT1.39 1515 504 54.50 9.49 33.11 111.85 50.00 14.09 0.00 35.09 Cell 

membrane. 
GWHPAA
YT004061 

Chr10.g15
646.m1 PbPHT1.40 2211 736 78.49 5.09 43.25 107.15 42.26 13.04 0.00 44.70 Cell 

membrane. 
GWHPAA
YT004537 

Chr10.g15
170.m1 PbPHT1.41 990 329 35.74 5.97 32.00 91.64 52.89 8.21 0.00 38.91 Cell 

membrane. 
GWHPAA
YT004538 

Chr10.g15
169.m1 PbPHT1.42 1617 538 59.06 8.08 33.27 92.58 58.74 7.43 0.00 33.83 Cell 

membrane. 
GWHPAA
YT056116 

Chr9.g446
65.m1 PbPHT1.43 1602 533 57.53 5.30 42.58 111.91 44.47 18.95 0.00 36.59 Cell 

membrane. 
GWHPAA
YT033778 

Chr2.g437
97.m1 PbPHT1.44 1389 462 49.96 9.29 29.61 92.26 53.25 11.26 0.00 35.50 Cell 

membrane. 
GWHPAA
YT056143 

Chr9.g446
38.m1 PbPHT1.45 1656 551 58.18 9.54 32.84 110.29 54.63 10.16 0.00 35.21 Cell 

membrane. 
GWHPAA
YT049842 

Chr7.g322
00.m1 PbPHT1.46 1575 524 56.81 6.76 29.24 93.32 50.38 9.92 0.00 39.69 Cell 

membrane. 
GWHPAA
YT036641 

Chr3.g184
31.m1 PbPHT1.47 1647 548 59.26 5.38 37.03 98.74 48.36 13.14 0.00 38.50 Cell 

membrane. 
GWHPAA
YT012437 

Chr12.g35
432.m1 PbPHT1.48 1521 506 53.84 8.56 40.84 106.56 50.99 16.40 0.00 32.61 Cell 

membrane. 
GWHPAA
YT030558 

Chr17.g27
337.m1 PbPHT1.49 1602 533 57.24 5.60 39.76 111.18 42.03 18.57 0.00 39.40 Cell 

membrane. 



Protein Gene Rename CDs Length MW PI Instability Aliphatic Alpha Extended Bete Random Subcellular 
ID ID (bp) (aa) (kDa) index index helix strand turn coil location 

GWHPAA
YT030599 

Chr17.g27
378.m1 PbPHT1.50 1602 533 57.27 5.60 39.40 110.64 42.78 18.76 0.00 38.46 Cell 

membrane. 
GWHPAA
YT012580 

Chr12.g35
289.m1 PbPHT1.51 1416 471 50.59 5.21 40.54 103.76 48.20 19.75 0.00 32.06 Cell 

membrane. 
GWHPAA
YT030613 

Chr17.g27
392.m1 PbPHT1.52 1476 491 51.35 9.41 32.62 113.44 55.40 10.39 0.00 34.22 Cell 

membrane. 
GWHPAA
YT040048 

Chr4.g405
96.m1 PbPHT1.53 1584 527 57.38 9.00 35.77 108.05 47.63 15.56 0.00 36.81 Cell 

membrane. 
GWHPAA
YT040050 

Chr4.g405
98.m1 PbPHT1.54 1590 529 57.65 9.12 36.33 106.52 45.75 16.26 0.00 38.00 Cell 

membrane. 
GWHPAA
YT040051 

Chr4.g405
99.m1 PbPHT1.55 1590 529 57.63 9.00 36.64 107.64 48.39 14.93 0.00 36.67 Cell 

membrane. 
GWHPAA
YT050284 

Chr7.g317
58.m1 PbPHT1.56 1587 528 58.48 8.92 27.77 88.52 49.81 14.58 0.00 35.61 Cell 

membrane. 
GWHPAA
YT042887 

Chr5.g070
99.m1 PbPHT1.57 1554 517 56.81 9.12 29.11 93.62 59.57 8.32 0.00 32.11 Cell 

membrane. 
GWHPAA
YT042888 

Chr5.g070
98.m1 PbPHT1.58 1617 538 59.29 8.32 35.07 89.83 55.39 8.74 0.00 35.87 Cell 

membrane. 
GWHPAA
YT030796 

Chr17.g27
575.m1 PbPHT1.59 1590 529 57.68 8.99 38.86 109.68 50.09 14.74 0.00 35.16 Cell 

membrane. 
GWHPAA
YT037308 

Chr3.g177
64.m1 PbPHT1.60 1167 388 42.17 7.48 36.80 116.55 48.71 22.16 0.00 29.12 Cell 

membrane. 
GWHPAA
YT005578 

Chr10.g14
129.m1 PbPHT1.61 1620 539 57.40 5.17 29.70 110.69 44.71 15.77 0.00 39.52 Cell 

membrane. 
GWHPAA
YT005982 

Chr10.g13
725.m1 PbPHT1.62 1737 578 62.40 8.79 34.79 97.39 43.25 15.05 0.00 41.70 Cell 

membrane. 
GWHPAA
YT009642 

Chr11.g13
234.m1 PbPHT1.63 1359 452 48.55 7.53 33.20 120.15 53.76 18.36 0.00 27.88 Cell 

membrane. 
GWHPAA
YT009643 

Chr11.g13
235.m1 PbPHT1.64 1374 457 48.81 8.33 31.13 112.45 53.83 14.22 0.00 31.95 Cell 

membrane. 
GWHPAA
YT009644 

Chr11.g13
236.m1 PbPHT1.65 1431 476 51.60 8.58 35.48 109.98 49.37 18.91 0.00 31.72 Cell 

membrane. 
GWHPAA Chr11.g13 PbPHT1.66 1512 503 53.82 6.01 34.97 116.18 56.62 13.52 0.00 30.22 Cell 



Protein Gene Rename CDs Length MW PI Instability Aliphatic Alpha Extended Bete Random Subcellular 
ID ID (bp) (aa) (kDa) index index helix strand turn coil location 

YT009645 237.m1 membrane. 
GWHPAA
YT043972 

Chr5.g060
14.m1 PbPHT1.67 1560 519 55.71 7.05 36.61 103.68 39.88 18.30 0.00 41.81 Cell 

membrane. 
GWHPAA
YT044321 

Chr5.g056
65.m1 PbPHT1.68 1737 578 62.71 8.68 36.65 101.28 44.98 15.22 0.00 39.79 Cell 

membrane. 
GWHPAA
YT044322 

Chr5.g056
64.m1 PbPHT1.69 1731 576 62.39 9.01 34.37 97.73 43.92 15.10 0.00 40.97 Cell 

membrane. 
GWHPAA
YT023563 

Chr15.g00
850.m1 PbPHT1.70 1533 510 54.91 9.26 38.42 110.14 41.76 19.22 0.00 39.02 Cell 

membrane. 
GWHPAA
YT025361 

Chr16.g30
525.m1 PbPHT2.1 1770 589 62.08 9.14 25.67 100.93 49.58 13.07 0.00 37.35 Chloroplast 

GWHPAA
YT013908 

Chr13.g23
624.m1 PbPHT2.2 1143 380 39.57 9.47 17.65 111.42 55.00 14.74 0.00 30.06 Chloroplast 

GWHPAA
YT056681 

Contig15.g
50679.m1 PbPHT3.1 1086 361 38.37 9.23 30.37 87.04 44.88 11.08 0.00 44.04 Mitochondri

on 
GWHPAA
YT056682 

Contig15.g
50680.m1 PbPHT3.2 1095 364 38.79 9.31 32.90 85.77 42.86 10.71 0.00 46.43 Mitochondri

on 
GWHPAA
YT027831 

Chr17.g24
610.m2 PbPHT3.3 1491 496 55.70 6.12 38.37 93.17 45.16 12.30 0.00 42.54 Mitochondri

on 
GWHPAA
YT058190 

Scaffold2.g
05261.m1 PbPHT3.4 972 323 34.45 10.1

5 27.27 90.90 56.66 5.57 0.00 37.77 Mitochondri
on. 

GWHPAA
YT027849 

Chr17.g24
628.m1 PbPHT3.5 1113 370 39.49 9.41 39.31 90.19 39.19 16.76 0.00 44.05 Mitochondri

on. 
GWHPAA
YT053368 

Chr9.g474
13.m1 PbPHT3.6 1113 370 39.45 9.41 38.11 89.41 37.84 17.57 0.00 44.59 Mitochondri

on. 
GWHPAA
YT006106 

Chr11.g09
698.m1 PbPHT3.7 897 298 31.81 9.55 21.24 86.88 48.32 10.07 0.00 41.61 Mitochondri

on. 
GWHPAA
YT059122 

Scaffold5.g
20931.m1 PbPHT3.8 1017 338 37.26 9.24 39.52 96.12 44.82 13.31 0.00 37.87 Mitochondri

on. 
GWHPAA
YT002507 

Chr10.g17
200.m1 PbPHT3.9 5394 1797 203.17 8.88 42.25 88.50 45.80 13.02 0.00 41.18 Mitochondri

on. 
GWHPAA
YT040561 

Chr5.g094
25.m1 PbPHT3.10 1806 601 65.88 9.17 25.11 89.30 49.58 10.48 0.00 39.93 Mitochondri

on. 



Protein Gene Rename CDs Length MW PI Instability Aliphatic Alpha Extended Bete Random Subcellular 
ID ID (bp) (aa) (kDa) index index helix strand turn coil location 

GWHPAA
YT031376 

Chr2.g413
95.m1 PbPHT3.11 1233 410 44.13 9.45 46.95 93.05 48.78 12.20 0.00 39.02 Mitochondri

on. 
GWHPAA
YT013295 

Chr13.g24
237.m1 PbPHT3.12 1125 374 40.46 9.73 35.92 85.80 44.65 12.30 0.00 43.05 Mitochondri

on. 
GWHPAA
YT024762 

Chr16.g31
125.m1 PbPHT3.13 1107 368 39.85 9.65 34.25 85.90 43.48 15.49 0.00 41.03 Mitochondri

on. 
GWHPAA
YT037870 

Chr4.g384
18.m1 PbPHT3.14 975 324 34.73 9.69 27.17 92.78 48.46 14.51 0.00 37.04 Mitochondri

on. 
GWHPAA
YT044754 

Chr6.g531
34.m1 PbPHT3.15 690 229 23.34 9.34 33.83 88.69 48.91 12.23 0.00 38.86 Mitochondri

on. 
GWHPAA
YT019973 

Chr15.g04
440.m1 PbPHT3.16 2157 718 80.42 9.29 41.22 88.43 40.11 17.69 0.00 42.20 Mitochondri

on. 
GWHPAA
YT040727 

Chr5.g092
59.m1 PbPHT3.17 933 310 32.89 9.35 31.28 96.97 55.81 9.35 0.00 34.84 Mitochondri

on. 
GWHPAA
YT000287 

Chr1.g583
52.m1 PbPHT3.18 972 323 34.47 10.0

4 27.73 90.59 56.97 5.57 0.00 37.46 Mitochondri
on. 

GWHPAA
YT025066 

Chr16.g30
821.m1 PbPHT3.19 912 303 33.43 9.80 44.14 88.48 53.47 8.91 0.00 37.62 Mitochondri

on. 
GWHPAA
YT028446 

Chr17.g25
225.m1 PbPHT3.20 945 314 33.78 9.61 20.02 92.29 47.13 14.65 0.00 38.22 Mitochondri

on. 
GWHPAA
YT054027 

Chr9.g467
54.m1 PbPHT3.21 1242 413 44.36 9.75 26.59 94.99 47.22 15.52 0.00 37.53 Mitochondri

on. 
GWHPAA
YT051194 

Chr8.g541
62.m1 PbPHT3.22 1038 345 38,00 9.72 32.51 90.17 43.77 14.02 0.00 42.03 Mitochondri

on. 
GWHPAA
YT034637 

Chr3.g204
35.m1 PbPHT3.23 843 280 30.01 9.04 19.08 74.96 48.21 9.29 0.00 42.50 Mitochondri

on. 
GWHPAA
YT006539 

Chr11.g10
131.m1 PbPHT3.24 999 332 35.82 8.94 24.96 74.70 43.07 12.35 0.00 44.58 Mitochondri

on. 
GWHPAA
YT006561 

Chr11.g10
153.m1 PbPHT3.25 999 332 35.85 8.94 24.96 74.70 44.28 11.75 0.00 43.98 Mitochondri

on. 
GWHPAA
YT034846 

Chr3.g202
26.m2 PbPHT3.26 948 315 34.16 9.23 44.34 108.16 49.52 15.87 0.00 34.60 Mitochondri

on. 
GWHPAA Chr11.g10 PbPHT3.27 903 300 32.35 9.15 34.74 105.07 57.67 9.33 0.00 33.00 Mitochondri



Protein Gene Rename CDs Length MW PI Instability Aliphatic Alpha Extended Bete Random Subcellular 
ID ID (bp) (aa) (kDa) index index helix strand turn coil location 

YT006859 451.m1 on. 
GWHPAA
YT006924 

Chr11.g10
516.m1 PbPHT3.28 903 300 32.35 9.15 34.74 105.07 57.67 9.33 0.00 33.00 Mitochondri

on. 
GWHPAA
YT020578 

Chr15.g03
835.m1 PbPHT3.29 1182 393 42.59 9.22 44.34 91.89 44.02 12.98 0.00 43.00 Mitochondri

on. 
GWHPAA
YT000786 

Chr1.g578
53.m1 PbPHT3.30 1068 355 38.47 9.43 29.47 95.27 37.46 19.15 0.00 43.38 Mitochondri

on. 
GWHPAA
YT032265 

Chr2.g422
84.m1 PbPHT3.31 945 314 34.92 9.94 32.12 92.64 53.18 11.15 0.00 35.67 Mitochondri

on. 
GWHPAA
YT014319 

Chr13.g23
213.m1 PbPHT3.32 963 320 34.81 9.17 29.68 89.28 47.81 11.56 0.00 40.62 Mitochondri

on. 
GWHPAA
YT054885 

Chr9.g458
96.m1 PbPHT3.33 1110 369 40.59 9.36 43.69 91.46 49.32 13.01 0.00 37.67 Mitochondri

on. 
GWHPAA
YT026027 

Chr16.g29
860.m1 PbPHT3.34 996 331 37.01 9.53 40.76 88.10 49.85 8.76 0.00 41.39 Mitochondri

on. 
GWHPAA
YT021119 

Chr15.g03
294.m1 PbPHT3.35 1230 409 43.74 9.37 42.78 96.63 49.39 14.18 0.00 36.43 Mitochondri

on. 
GWHPAA
YT001155 

Chr1.g574
84.m2 PbPHT3.36 2484 827 90.61 8.88 42.29 83.47 40.51 13.42 0.00 46.07 Mitochondri

on. 
GWHPAA
YT052117 

Chr8.g550
85.m1 PbPHT3.37 1050 349 37.63 9.63 36.09 93.04 38.11 16.33 0.00 45.56 Mitochondri

on. 
GWHPAA
YT045532 

Chr6.g523
56.m1 PbPHT3.38 2070 689 75.74 7.02 49.11 76.72 33.67 16.98 0.00 19.35 Mitochondri

on. 
GWHPAA
YT045768 

Chr6.g521
20.m1 PbPHT3.39 1071 356 38.63 9.61 30.33 95.81 37.92 19.66 0.00 42.42 Mitochondri

on. 
GWHPAA
YT018105 

Chr14.g49
258.m1 PbPHT3.40 1071 356 38.63 9.43 31.23 94.75 36.80 19.66 0.00 43.54 Mitochondri

on. 
GWHPAA
YT055492 

Chr9.g452
89.m1 PbPHT3.41 942 313 33.99 9.31 42.41 88.53 52.08 8.31 0.00 39.62 Mitochondri

on. 
GWHPAA
YT021829 

Chr15.g02
584.m1 PbPHT3.42 897 298 32.94 10.0

3 55.18 86.78 34.56 11.74 0.00 53.69 Mitochondri
on. 

GWHPAA
YT048965 

Chr7.g330
76.m1 PbPHT3.43 1068 355 38.43 9.39 33.74 95.30 38.87 19.72 0.00 41.41 Mitochondri

on. 



Protein Gene Rename CDs Length MW PI Instability Aliphatic Alpha Extended Bete Random Subcellular 
ID ID (bp) (aa) (kDa) index index helix strand turn coil location 

GWHPAA
YT002088 

Chr1.g565
51.m2 PbPHT3.44 1206 401 43.33 9.57 39.72 88.60 49.13 12.22 0.00 38.65 Mitochondri

on. 
GWHPAA
YT046076 

Chr6.g518
12.m1 PbPHT3.45 1011 336 37.67 8.49 46.68 87.11 32.44 15.48 0.00 50.08 Mitochondri

on. 
GWHPAA
YT046126 

Chr6.g517
62.m1 PbPHT3.46 1134 377 40.10 9.54 29.43 91.86 41.64 12.47 0.00 45.89 Mitochondri

on. 
GWHPAA
YT018391 

Chr14.g49
544.m2 PbPHT3.47 1542 513 56.86 6.48 32.68 93.59 44.25 12.28 0.00 43.47 Mitochondri

on. 
GWHPAA
YT052815 

Chr8.g557
83.m1 PbPHT3.48 954 317 33.70 9.96 26.25 95.43 46.69 13.56 0.00 39.75 Mitochondri

on. 
GWHPAA
YT004062 

Chr10.g15
645.m1 PbPHT3.49 930 309 34.02 9.18 42.21 91.78 39.81 18.45 0.00 41.75 Mitochondri

on. 
GWHPAA
YT011750 

Chr12.g36
119.m1 PbPHT3.50 1044 347 37.87 9.76 38.50 89.42 45.82 16.14 0.00 38.04 Mitochondri

on. 
GWHPAA
YT049342 

Chr7.g327
00.m1 PbPHT3.51 2484 827 90.46 8.58 42.00 80.41 39.06 13.78 0.00 47.16 Mitochondri

on. 
GWHPAA
YT029996 

Chr17.g26
775.m1 PbPHT3.52 897 298 32.45 9.19 37.90 93.56 54.03 9.06 0.00 36.91 Mitochondri

on. 
GWHPAA
YT039332 

Chr4.g398
80.m1 PbPHT3.53 831 276 30.32 9.20 37.10 91.96 43.84 17.03 0.00 39.13 Mitochondri

on. 
GWHPAA
YT039353 

Chr4.g399
01.m1 PbPHT3.54 1044 347 37.58 9.74 40.97 91.99 46.69 14.70 0.00 38.62 Mitochondri

on. 
GWHPAA
YT011870 

Chr12.g35
999.m1 PbPHT3.55 1143 380 41.48 9.38 28.52 97.87 53.68 15.00 0.00 31.32 Mitochondri

on. 
GWHPAA
YT011909 

Chr12.g35
960.m1 PbPHT3.56 828 275 29.83 10.2

4 32.32 92.62 49.45 9.09 0.00 41.45 Mitochondri
on. 

GWHPAA
YT039415 

Chr4.g399
63.m1 PbPHT3.57 921 306 32.65 9.38 31.77 97.88 50.65 11.11 0.00 38.24 Mitochondri

on. 
GWHPAA
YT011962 

Chr12.g35
907.m1 PbPHT3.58 921 306 32.65 9.38 31.77 97.88 50.65 11.11 0.00 38.24 Mitochondri

on. 
GWHPAA
YT039483 

Chr4.g400
31.m1 PbPHT3.59 1143 380 41.49 9.38 32.94 96.58 56.84 12.89 0.00 30.26 Mitochondri

on. 
GWHPAA Chr7.g324 PbPHT3.60 1059 352 38.27 9.81 38.07 91.14 37.50 22.16 0.00 40.34 Mitochondri
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YT049570 72.m1 on. 
GWHPAA
YT042259 

Chr5.g077
27.m1 PbPHT3.61 930 309 34.06 9.25 35.95 88.32 40.45 18.77 0.00 40.78 Mitochondri

on. 
GWHPAA
YT039539 

Chr4.g400
87.m1 PbPHT3.62 954 317 34.46 9.99 31.70 93.56 46.37 13.25 0.00 40.38 Mitochondri

on. 
GWHPAA
YT039583 

Chr4.g401
31.m1 PbPHT3.63 981 326 34.96 7.66 36.55 79.63 49.39 9.20 0.00 41.41 Mitochondri

on. 
GWHPAA
YT019038 

Chr14.g50
191.m1 PbPHT3.64 1080 359 39.48 9.12 30.87 76.60 43.73 13.09 0.00 43.18 Mitochondri

on. 
GWHPAA
YT027405 

Chr16.g28
482.m1 PbPHT3.65 900 299 30.55 9.41 32.62 88.43 45.15 15.72 0.00 39.13 Mitochondri

on. 
GWHPAA
YT022637 

Chr15.g01
776.m1 PbPHT3.66 1335 444 48.43 9.30 45.92 92.07 48.42 12.39 0.00 39.13 Mitochondri

on. 
GWHPAA
YT037332 

Chr3.g177
40.m1 PbPHT3.67 1065 354 38.68 10.1

3 45.18 90.93 40.11 12.71 0.00 0.47 Mitochondri
on. 

GWHPAA
YT005491 

Chr10.g14
216.m1 PbPHT3.68 912 303 32.70 9.77 39.91 94.62 42.57 15.18 0.00 42.24 Mitochondri

on. 
GWHPAA
YT043893 

Chr5.g060
93.m1 PbPHT3.69 813 270 29.30 9.80 34.69 95.74 45.56 15.19 0.00 39.26 Mitochondri

on. 
GWHPAA
YT023752 

Chr15.g00
661.m1 PbPHT3.70 954 317 33.57 9.93 25.09 96.34 45.43 13.56 0.00 41.01 Mitochondri

on. 
GWHPAA
YT058737 

Scaffold28.
g59150.m1 PbPHT4.1 1359 452 48.96 9,75 35.41 105.53 54.20 10.18 0.00 35.62 Cell 

membrane. 
GWHPAA
YT031256 

Chr2.g412
75.m1 PbPHT4.2 1590 529 57.73 6.33 50.88 96.39 37.24 16.26 0.00 46.50 Cell 

membrane. 
GWHPAA
YT047478 

Chr7.g345
64.m1 PbPHT4.3 555 184 19.74 9.14 31.22 118.70 59.24 13.03 0.00 27.72 Cell 

membrane. 
GWHPAA
YT047479 

Chr7.g345
63.m1 PbPHT4.4 633 210 22.82 9.63 41.14 99.86 51.90 10.48 0.00 37.62 Cell 

membrane. 
GWHPAA
YT034814 

Chr3.g202
58.m1 PbPHT4.5 1440 479 52.38 8.97 44.43 97.27 41.13 16.70 0.00 42.17 Cell 

membrane. 
GWHPAA
YT006824 

Chr11.g10
416.m1 PbPHT4.6 1119 372 40.77 8.72 42.19 102.47 45.16 15.86 0.00 38.98 Cell 

membrane. 
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GWHPAA
YT006851 

Chr11.g10
443.m1 PbPHT4.7 1581 526 57.38 9.74 41.73 101.39 47.91 13.69 0.00 38.40 Cell 

membrane. 
GWHPAA
YT000651 

Chr1.g579
88.m2 PbPHT4.8 1833 610 67.41 9.35 42.61 97.97 40.00 17.70 0.00 42.30 Cell 

membrane. 
GWHPAA
YT006916 

Chr11.g10
508.m1 PbPHT4.9 1581 526 57.38 9.74 41.73 101.39 47.91 13.69 0.00 38.40 Cell 

membrane. 
GWHPAA
YT020991 

Chr15.g03
422.m1 PbPHT4.10 1596 531 57.35 6.72 46.48 94.76 37.66 15.07 0.00 47.27 Cell 

membrane. 
GWHPAA
YT048775 

Chr7.g332
67.m1 PbPHT4.11 1722 573 63.17 9.44 46.18 103.63 44.15 18.50 0.00 37.35 Cell 

membrane. 
GWHPAA
YT039432 

Chr4.g399
80.m1 PbPHT4.12 1563 520 55.85 9.92 37.86 97.02 49.42 12.31 0.00 38.27 Cell 

membrane. 
GWHPAA
YT056605 

Contig11.g
40913.m1 PbPHT5.1 2100 699 77.83 8.30 37.23 106.55 55.22 15.16 0.00 29.61 Vacuole 

GWHPAA
YT038300 

Chr4.g388
48.m1 PbPHT5.2 2211 736 82.19 5.97 38.37 109.52 54.48 14.95 0.00 30.57 Cell 

membrane. 
GWHPAA
YT045361 

Chr6.g525
27.m1 PbPHT5.3 2100 699 78.44 6.78 39.00 109.18 57.22 14.02 0.00 28.76 Cell 

membrane. 
GWHPAA
YT032954 

Chr2.g429
73.m1 PbPHT5.4 2100 699 77.82 8.30 37.62 105.99 5.36 15.16 0.00 29.47 Vacuole 

 


