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Supplementary Tables

Supplementary  table S1. List of the species and corresponding resources exploited in this work.
Sequences were retrieved from the Phytozome V13 (https://phytozome-next.jgi.doe.gov/) (Goodstein
et al. 2012), PopGenlE V3 (https://PopGenlE.org/) (Sjodin et al. 2009), NCBI
(https://www.ncbi.nlm.nih.gov/) (Sayers et al. 2021), and 1KP Project (https://db.cngb.org/onekp/)

(One Thousand Plant Transcriptomes Initiative 2019) databases.

Species section Resource Database Reference
(poplar)
Arabidopsis thaliana Genome TAIR 10 TAIR (Lamzegig)et al.
Populus trichocarpa |Tacahamaca Genome V4.1 Phytozome V13 |(Tuskan et al. 2006)
Populus tremula Populus Genome V1.0 PopGenlE V3 _
: (Linetal. 2018)
Populus tremuloides |Populus Genome V1.1 PopGenlE V3
) UPSC  Genomes
Populus grandidentata|Populus Genome <V0.99  [PopGenlE V3 )
Archive
Populus alba Populus SRA: SRR9007070 |[NCBI
Populus cathayana  |Tacahamaca SRA: SRR9007071 |[NCBI
Populus simonii Tacahamaca SRA: SRR9007072 |[NCBI
Populus lasiocarpa  |Leucoides SRA: SRR9007073 |[NCBI
Populus maximowiczii | Tacahamaca SRA: SRR9007074 [INCBI (Zhang et al. 2019)
Populus euphratica  |Turanga SRA: SRR9007075 |[NCBI
Populus ussuriensis  |Tacahamaca SRA: SRR9007077 |[NCBI
Populus nigra Aigeiros SRA: SRR9007078 |[NCBI
Populus deltoides Aigeiros SRA: SRR9007079 |[NCBI
SRA:
Populus mexicana Abaso -SRR11580850 NCBI
-SRR11580851
Salix purpurea Genome V5.0 Phytozome 13 |(Zhou et al. 2018)
Salix suchowensis Genome NCBI (Dai et al. 2014)
Salix brachista Genome NCBI (Chen etal. 2019)

Salix dasyclados

Transcriptome

1KP Project

Salix fargesii

Transcriptome

1KP Project

Salix eriocephala

Transcriptome

1KP Project

Salix sachalinensis

Transcriptome

1KP Project

Salix viminalis

Transcriptome

1KP Project

(One
Plant

Thousand

Transcriptomes
Initiative 2019)



https://popgenie.org/
https://www.ncbi.nlm.nih.gov/
https://db.cngb.org/onekp/

Supplementary

table S2. List of locus accessions (including model number) retrieved from A.
thaliana (TAIR 10) and P. trichocarpa (V4.1) genomes and used in supplementary figure S1. Their

corresponding names are indicated.

Locus accession Name

At1G80830.1 AtNRAMP1
At1G47240.1 AtNRAMP2
At2G23150.1 AtNRAMP3
At5G67330.1 AtINRAMP4
At4G18790.1 AtNRAMP5
At1G15960.1 AtNRAMP6

Potri.001G044900.1

PotriNRAMP1

Potri.002G121000.1

PotriNRAMP2

Potri007G050700.1

PotriNRAMP3.1

Potri007G050600.1

PotriNRAMP3.2

Potri.002G080400.1

PotriNRAMPG6.1

Potri.002G080500.1

PotriNRAMPG6.2

Potri.005G181000.1

PotriNRAMP7.1

Potri.005G181100.1

PotriNRAMP7.2

Potri.005G180900.2

PotriNRAMP7.3

Potri.016G090800.4

PotriEIN2.1

Potri.006G127100.7

PotriEIN2.2

Supplementary table S3. List of locus accessions (including model number) retrieved from A.
thaliana (TAIR 10), P. trichocarpa (V4.1) and S. purpurea (V5.0) genomes and used as an outgroup
to construct the phylogenetic tree shown in figure 2.

Locus accession Name
AT1G47240.1 AINRAMP2
AT2G23150.1 AINRAMP3
AT5G67330.1 AtNRAMP4
AT4G18790 .1 AtNRAMP5
Potri002G121000.1 PotriNRAMP2
Sapur.002G098200.1 SapurNRAMP2

Supplementary table S4. Sites under positive and purifying selection in Populus NRAMP3.1
according to FEL method. Sites subjected to positive or purifying selections were estimated by the
FEL method (https://www.datamonkey.org/) (Kosakovsky Pond and Frost 2005). NRAMP3.1 coding
sequences of 13 Populus species retrieved as indicated in Materials and Methods were used to generate
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https://www.datamonkey.org/

a phylogenetic tree. A subset of branches encompassing the NRAMP3.1s were analyzed separately to
estimate the synonymous substitution rate (dS) at a site (o)) and the non-synonymous substitution rate
(dN) at a site (B), and a maximume-likelihood approach was undertaken to calculate dN/dS rates for
each codon site (m). Amino-acids correspond to that of the consensus Populus NRAMP3.1 sequence.
Dots indicate less than 90% of conservation within all investigated Populus NRAMP3.1 sequences.
Sites subjected to positive selection are highlighted in dark (p < 0.05) and light green (p < 0.1). Sites
subject to purifying selection are highlighted in dark (p < 0.05) and light red (p < 0.1). a= : the rate
estimated under the neutral model; LRT: likelihood ratio test.

Site | amino-acid o B o =B LRT p-value
1 M 0 0 No value 0 0 1
2 P 3.207 0 0 0.768 2.754 0.097
3 | . | o [ 905 [ Infinity | 3725 | 4756 | 0.029 |
4 P 0 0 No value 0 0 1
5 E 0 0 No value 0 0 1
6 E 0 0 No value 0 0 1
7 D 0 1.063 Infinity 0.736 0.728 0.394
8 P 5.82 1.186 0.204 2.494 1.579 0.209
9 . 0 2.809 Infinity 1.934 1.437 0.231
10 P 3.162 0 0 0.78 2.691 0.101
11 L 0 0 No value 0 0 1
12 L 2.026 0 0 1.044 1.319 0.251
13 K 0 2.603 Infinity 1.858 1.334 0.248
14 D 0 1.112 Infinity 0.84 0.563 0.453
15 Q 0 1.448 Infinity 0.991 0.754 0.385
16 E 0 0 No value 0 0 1
17 E 0 0 No value 0 0 1
18 T 0 1.3 Infinity 0.789 0.981 0.322
19 A 0 0 No value 0 0 1
20 Y 0 1.675 Infinity 1.262 0.556 0.456
21 D 0 0 No value 0 0 1
22 S 0 0 No value 0 0 1
23 D 3.393 | 1.134 0.334 1.741 0.509 0.476
24 G 0 1.378 Infinity 0.844 0.966 0.326
25 K 0 0 No value 0 0 1
26 V 4.189 0 0 1.879 3.269 0.071
27 L 2.005 0 0 0.801 1.819 0.177
28 S 2.724 | 4.033 1.481 3.495 0.095 0.758
29 F 0 1.965 Infinity 1.33 0.75 0.386
30 G 1.966 0 0 0.788 1.793 0.181
31 I 3.598 | 1.437 0.399 2.046 0.37 0.543
32 D 0 0 No value 0 0 1
33 Y 0 1.787 Infinity 1.199 0.771 0.38
34 D 0 1.094 Infinity 0.747 0.75 0.386
(35 [ 1 [9e3[ 0o [ o [ 315 [ 8605 | 0003 |
36 E 0 0 No value 0 0 1
37 S 2.649 0 0 0.699 2.605 0.107




38 G 0 0 No value 0 0 1
39 G 0 1.397 Infinity 0.689 1.361 0.243
40 S 0 0 No value 0 0 1
41 T 0 0 No value 0 0 1
42 V 0 1.693 Infinity 0.865 1.288 0.256
43 V 0 2.052 Infinity 0.981 1.442 0.23
44 P 1.903 | 1.077 0.566 1.374 0.157 0.692
45 S 2.32 1.47 0.634 1.826 0.094 0.759
46 F 0 0 No value 0 0 1
47 S 0 0 No value 0 0 1
48 w 0 0 No value 0 0 1
49 R 0 1.342 Infinity 0.897 0.767 0.381
50 K 4.546 0 0 0.898 3.182 0.074
51 L 0 0 No value 0 0 1
52 w 0 0 No value 0 0 1
53 L 2.183 0 0 1.044 1.408 0.235
54 F 5.723 0 0 1.224 3.249 0.071
55 T 0 0 No value 0 0 1
56 G 0 0 No value 0 0 1
57 P 0 0 No value 0 0 1
58 G 1.949 0 0 0.784 1.781 0.182
59 F 0 0 No value 0 0 1
60 L 0 0 No value 0 0 1
61 M 0 0 No value 0 0 1
62 C 1.704 | 1.575 0.924 1.636 0.003 0.96
63 I 0 0 No value 0 0 1
64 A 3.044 0 0 0.861 2.566 0.109
65 F 0 0 No value 0 0 1
66 L 0 0 No value 0 0 1
67 D 3.407 0 0 0.837 2.77 0.096
68 P 0 0 No value 0 0 1
(60 | G |62 [ 0 [ o [ 2577 | 5407 [ 002 |
70 N 0 0 No value 0 0 1
71 L 0 0 No value 0 0 1
72 E 0 0 No value 0 0 1
73 G 0 0 No value 0 0 1
74 D 0 0 No value 0 0 1
75 L 0 0 No value 0 0 1
76 Q 0 0 No value 0 0 1
77 A 0 0 No value 0 0 1
78 G 0 0 No value 0 0 1
79 A 1.979 0 0 0.727 1.943 0.163
80 I 2.45 0 0 0.853 2.105 0.147
81 A 1.942 0 0 0.725 1.931 0.165
(82 | G |64 [ 0 [ 0o [ 2625 | 5495 [ 0019 |
83 Y 3.553 0 0 1.106 2.295 0.13
84 S 0 0 No value 0 0 1
85 L 0 0 No value 0 0 1




86 L 0 0 No value 0 0 1
87 W 0 0 No value 0 0 1
88 L 0 0 No value 0 0 1
89 L 1.929 0 0 0.789 1.774 0.183
90 L 0 0 No value 0 0 1
91 w 0 0 No value 0 0 1
92 A 0 0 No value 0 0 1
93 T 0 0 No value 0 0 1
94 A 0 0 No value 0 0 1
95 M 0 0 No value 0 0 1
96 [ G Jesu4[ 0 | o0 | 1995 | 4826 [ 0028 |
97 L 0 0 No value 0 0 1
98 L 0 0 No value 0 0 1
99 V 0 0 No value 0 0 1
100 Q 0 0 No value 0 0 1
101 L 0 0 No value 0 0 1
102 L 1.996 0 0 0.933 1.52 0.218
103 S 0 0 No value 0 0 1
(204 ] A J3973[ 0 | 0 | 1503 | 3862 [ 0049 |
105 R 0 0 No value 0 0 1
106 L 0 0 No value 0 0 1
107 G 1.927 0 0 0.817 1.663 0.197
108 V 0 0 No value 0 0 1
109 A 0 0 No value 0 0 1
110 T 0 0 No value 0 0 1
111 G 3.292 0 0 1.156 2.579 0.108
112 R 2.398 0 0 0.75 2.241 0.134
113 H 0 0 No value 0 0 1
114 L 4.346 0 0 2.169 2.687 0.101
115 A 0 0 No value 0 0 1
116 E 0 0 No value 0 0 1
117 L 1.165 0 0 0.726 0.948 0.33
118 C 0 1.503 Infinity 1.192 0.462 0.496
119 R 0 0 No value 0 0 1
120 E 0 0 No value 0 0 1
121 E 0 0 No value 0 0 1
122 Y 0 0 No value 0 0 1
123 P 0 0 No value 0 0 1
|14 [ T J455] 0 | o0 | 142 | 4283 [ 0038 |
125 W 0 0 No value 0 0 1
126 A 3.245 0 0 0.85 2.575 0.109
127 R 0 4.487 Infinity 1.927 3.294 0.07
128 M 0 0 No value 0 0 1
129 I 0 1.419 Infinity 0.968 0.732 0.392
130 L 0 0 No value 0 0 1
131 W 0 0 No value 0 0 1
132 I 0 0 No value 0 0 1
133 M 0 0 No value 0 0 1




134 A 0 0 No value 0 0 1
135 E 0 0 No value 0 0 1
136 L 0 0 No value 0 0 1
137 A 0 0 No value 0 0 1
138 L 0 0 No value 0 0 1
139 I 0 0 No value 0 0 1
140 G 0 0 No value 0 0 1
141 A 0 0 No value 0 0 1
142 D 0 0 No value 0 0 1
143 I 0 0 No value 0 0 1
144 Q 0 0 No value 0 0 1
145 E 3.161 0 0 0.885 2.509 0.113
146 V 0 0 No value 0 0 1
147 I 0 0 No value 0 0 1
148 G 1.908 0 0 0.792 1.741 0.187
149 S 0 0 No value 0 0 1
150 A 0 0 No value 0 0 1

152 A 3.118 0 0 0.844 2.533 0.111
153 I 0 0 No value 0 0 1
154 Q 0 1.412 Infinity 0.943 0.793 0.373
155 I 2.45 0 0 0.853 2.105 0.147
156 L 0 0 No value 0 0 1
157 S 0 0 No value 0 0 1
158 N 0 0 No value 0 0 1
159 G 0 0 No value 0 0 1
160 \Y/ 0 2.022 Infinity 1.288 0.882 0.348
161 L 0 0 No value 0 0 1
162 P 0 0 No value 0 0 1
163 L 2.038 0 0 1.01 1.345 0.246
164 w 0 0 No value 0 0 1
165 A 0 0 No value 0 0 1
166 G 0 0 No value 0 0 1
167 V 0 0 No value 0 0 1
168 I 0 1.297 Infinity 0.916 0.684 0.408
169 I 0 0 No value 0 0 1
170 T 0 0 No value 0 0 1
171 A 3.028 0 0 0.836 2.487 0.115
172 S 4,936 | 3.611 0.732 4,175 0.092 0.762
173 D 0 0 No value 0 0 1
174 C 0 1.453 Infinity 0.911 0.898 0.343
175 F 3.553 0 0 1.079 2.353 0.125
176 I 1.775 0 0 0.729 1.749 0.186
177 F 0 0 No value 0 0 1
178 L 0 0 No value 0 0 1
179 F 0 0 No value 0 0 1
180 L 2.072 0 0 0.857 1.779 0.182




181 E 0 0 No value 0 0 1
182 N 0 0 No value 0 0 1
183 Y 0 0 No value 0 0 1
184 G 3.106 0 0 0.923 2.349 0.125
185 \YJ 0 0 No value 0 0 1
186 R 2.349 0 0 0.767 2.205 0.138
187 K 0 0 No value 0 0 1
188 L 2.025 0 0 1.01 1.345 0.246
189 E 0 0 No value 0 0 1
190 A 0 0 No value 0 0 1
191 A 2973 | 1.332 0.448 1.863 0.309 0.578
192 F 0 0 No value 0 0 1
193 G 0 1.616 Infinity 0.85 1.245 0.265
194 I 9.042 | 1.417 0.157 3.898 2.654 0.103
195 L 1.929 0 0 0.789 1.774 0.183
196 I 0 0 No value 0 0 1
197 G 0 0 No value 0 0 1
198 I 0 0 No value 0 0 1
199 M 0 0 No value 0 0 1
200 A 0 0 No value 0 0 1
201 V 2.955 0 0 1.058 2.107 0.147
202 T 0 1.118 Infinity 0.679 0.957 0.328
203 F 0 0 No value 0 0 1
204 A 1.912 | 1.515 0.792 1.689 0.026 0.872
205 W 0 1.829 Infinity 1.806 0.025 0.874
206 M 0 0 No value 0 0 1
207 F 0 0 No value 0 0 1
208 A 2.996 0 0 0.868 2.516 0.113
209 D 0 0 No value 0 0 1
210 A 0 0 No value 0 0 1
211 K 0 0 No value 0 0 1
212 P 0 0 No value 0 0 1
213 S 0 0 No value 0 0 1
214 A 1.426 0 0 0.642 1.594 0.207
215 P 3.9 1.138 0.292 2.153 0.986 0.321
216 E 0 0 No value 0 0 1
217 L 3.133 0 0 0.924 2.35 0.125
218 F 0 0 No value 0 0 1
l2090 | L |78 ] 0o | o [ 4251 | 5245 [ 0022 |
220 G 1.943 0 0 0.788 1.783 0.182
221 | 1.744 0 0 0.727 1.738 0.187
222 L 0 0 No value 0 0 1
223 I 0 0 No value 0 0 1
224 P 1.881 0 0 0.657 2.046 0.153
225 K 0 0 No value 0 0 1
226 L 0 0 No value 0 0 1
227 S 0 0 No value 0 0 1
228 S 0 0 No value 0 0 1




229 K 0 1.168 Infinity 0.809 0.712 0.399
230 T 0 0 No value 0 0 1
231 I 0 0 No value 0 0 1
232 K 0 1.242 Infinity 0.888 0.659 0.417
233 Q 3.606 0 0 0.947 2.53 0.112
234 A 3.324 0 0 0.858 2.62 0.106
(285 [ v Joes2[ o | o | 2802 | 558 [ 0018 |
236 G 0 0 No value 0 0 1
237 V 0 0 No value 0 0 1
238 V 0 0 No value 0 0 1
239 G 0 0 No value 0 0 1
240 C 0 0 No value 0 0 1
241 I 0 0 No value 0 0 1
242 I 0 0 No value 0 0 1
243 M 0 0 No value 0 0 1
244 P 0 0 No value 0 0 1
245 H 0 0 No value 0 0 1
246 N 0 0 No value 0 0 1
247 V 0 0 No value 0 0 1
248 F 0 0 No value 0 0 1
249 L 0 0 No value 0 0 1
250 H 0 0 No value 0 0 1
251 S 0 0 No value 0 0 1
252 A 0 0 No value 0 0 1
253 L 0 0 No value 0 0 1
254 \Y/ 1.917 0 0 0.861 1.569 0.21
255 Q 0 0 No value 0 0 1
256 S 0 0 No value 0 0 1
257 R 0 0 No value 0 0 1
258 E 0 0 No value 0 0 1
260 D 0 0 No value 0 0 1
261 H 0 2.029 Infinity 1.417 1.38 0.24
262 N 0 0 No value 0 0 1
263 K 0 0 No value 0 0 1
264 K 0 0 No value 0 0 1
265 G 0 0 No value 0 0 1
266 Q 1.963 | 2.898 1.476 2.507 0.097 0.755
267 \Y/ 0 0 No value 0 0 1
268 Q 0 0 No value 0 0 1
269 E 0 0 No value 0 0 1
270 A 0 0 No value 0 0 1
271 L 1.451 0 0 0.692 1.465 0.226
272 R 0 0 No value 0 0 1
273 Y 0 0 No value 0 0 1
274 Y 0 0 No value 0 0 1
275 S 0 0 No value 0 0 1




276 I 0 0 No value 0 0 1
277 E 0 0 No value 0 0 1
278 S 0 0 No value 0 0 1
279 T 2.004 0 0 0.698 2.104 0.147
280 A 0 1.182 Infinity 0.83 0.701 0.402
281 A 0 0 No value 0 0 1
282 L 0 0 No value 0 0 1
283 A 0 1.312 Infinity 0.753 1.092 0.296
284 I 0 0 No value 0 0 1
(285 [ s Je39[ 0 | 0 | 206 [ 4512 [ 0034 |
286 F 0 0 No value 0 0 1
287 M 2.025 | 1.506 0.744 1.605 0.015 0.904
288 I 0 1.345 Infinity 0.737 1.156 0.282
289 N 0 0 No value 0 0 1
290 L 0 0 No value 0 0 1
291 F 0 0 No value 0 0 1
292 V 0 0 No value 0 0 1

295 . 3.263 | 8.293 2.541 6.069 0.508 0.476
296 F 0 0 No value 0 0 1
297 A 0 0 No value 0 0 1
298 K 0 0 No value 0 0 1
299 G 0 0 No value 0 0 1
[0 [ F Je0s7[ 0o | o | 1863 | 4385 [ 0036 |
301 H 8.263 | 1.107 0.134 2.543 2.435 0.119
302 G 0 1.377 Infinity 0.781 1.105 0.293
303 T 0 0 No value 0 0 1
304 E 0 0 No value 0 0 1
305 L 1.178 0 0 0.726 0.948 0.33
306 A 0 0 No value 0 0 1
307 N 0 0 No value 0 0 1
308 S 0 0 No value 0 0 1
309 I 0 0 No value 0 0 1
310 G 0 0 No value 0 0 1
311 L 0 0 No value 0 0 1
312 \Y/ 0 0 No value 0 0 1
313 N 0 0 No value 0 0 1
314 A 0 0 No value 0 0 1
315 G 0 0 No value 0 0 1
316 Q 0 0 No value 0 0 1
317 Y 0 0 No value 0 0 1
318 L 0 0 No value 0 0 1
319 Q 3.691 0 0 0.928 2.597 0.107
[s20[ D [7486[ 0 | 0 | 1843 | 5493 [ 0019 |
321 K 0 0 No value 0 0 1
322 Y 0 0 No value 0 0 1
323 G 1.951 0 0 0.784 1.776 0.183




324 G 0 0 No value 0 0 1
325 G 1.91 0 0 0.816 1.664 0.197
326 F 0 0 No value 0 0 1
327 F 0 0 No value 0 0 1
328 P 0 0 No value 0 0 1
329 I 0 0 No value 0 0 1
330 L 0 2.266 Infinity 1.071 1.454 0.228
331 Y 0 0 No value 0 0 1
332 I 0 0 No value 0 0 1
333 w 0 0 No value 0 0 1
334 G 3.127 0 0 0.923 2.349 0.125
335 I 4,186 0 0 0.983 2.763 0.096
336 G 1.908 0 0 0.792 1.741 0.187
337 L 0 0 No value 0 0 1
338 L 0 0 No value 0 0 1
339 A 0 0 No value 0 0 1
340 A 0 0 No value 0 0 1
341 G 0 0 No value 0 0 1
342 Q 0 0 No value 0 0 1

344 S 0 0 No value 0 0 1
345 T 0 0 No value 0 0 1
346 I 0 0 No value 0 0 1
347 T 0 0 No value 0 0 1
348 G 1.454 0 0 0.693 1.475 0.224
349 T 3.129 0 0 0.787 2.663 0.103
350 Y 0 0 No value 0 0 1
351 A 0 0 No value 0 0 1
352 G 3.997 0 0 1.643 3.514 0.061
353 Q 0 0 No value 0 0 1
354 F 0 0 No value 0 0 1
355 I 0 0 No value 0 0 1
356 M 0 0 No value 0 0 1
357 G 0 0 No value 0 0 1
358 G 0 0 No value 0 0 1
359 F 0 0 No value 0 0 1
360 L 0 0 No value 0 0 1
361 N 0 0 No value 0 0 1
362 L 0 0 No value 0 0 1
363 G 5.852 | 1.344 0.23 2.839 1.469 0.225
364 L 0 0 No value 0 0 1
365 K 0 0 No value 0 0 1
366 K 0 0 No value 0 0 1
367 W 0 0 No value 0 0 1
368 L 4.046 0 0 2.387 3.039 0.081
369 R 0 0 No value 0 0 1
370 A 0 0 No value 0 0 1
371 L 2.048 0 0 1.011 1.347 0.246
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372 I 2.45 0 0 0.853 2.105 0.147
373 T 0 0 No value 0 0 1
374 R 0 0 No value 0 0 1
375 S 0 0 No value 0 0 1
376 C 0 0 No value 0 0 1
377 A 0 0 No value 0 0 1
378 I 1.758 0 0 0.729 1.747 0.186
379 I 0 1.345 Infinity 0.728 1.166 0.28
380 P 0 0 No value 0 0 1
381 T 0 0 No value 0 0 1
382 I 0 2.192 Infinity 1.978 0.421 0.517
383 I 0 0 No value 0 0 1
384 V 0 0 No value 0 0 1
385 A 1.925 0 0 0.719 1.912 0.167
386 L 0 0 No value 0 0 1
387 \Y/ 3.186 0 0 1.053 2.147 0.143
388 F 0 0 No value 0 0 1
389 D 0 0 No value 0 0 1
390 T 1.994 0 0 0.691 2.061 0.151

392 E 0 0 No value 0 0 1
393 D 0 0 No value 0 0 1
394 S 1.925 0 0 0.909 1.447 0.229
395 L 0 0 No value 0 0 1
396 D 0 0 No value 0 0 1
397 V 0 0 No value 0 0 1
398 L 0 0 No value 0 0 1
399 N 0 0 No value 0 0 1
400 E 0 0 No value 0 0 1
401 W 0 0 No value 0 0 1
402 L 0 0 No value 0 0 1
403 N 0 0 No value 0 0 1
404 M 0 1.049 Infinity 0.821 0.481 0.488
405 L 3.19 0 0 0.976 2.432 0.119
406 Q 3.346 0 0 0.925 2.415 0.12
407 S 2.976 0 0 0.977 2.263 0.132
408 I 4.96 0 0 1.081 3.138 0.076
409 Q 0 0 No value 0 0 1
410 I 0 0 No value 0 0 1
411 P 0 0 No value 0 0 1
412 F 7.043 0 0 1.235 3.153 0.076
413 A 0 0 No value 0 0 1
414 L 0 0 No value 0 0 1
415 | 1.756 0 0 0.727 1.745 0.187
416 P 0 0 No value 0 0 1
417 L 0 0 No value 0 0 1
418 L 2.005 0 0 0.801 1.819 0.177
419 C 0 0 No value 0 0 1
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420 L 4.313 0 0 2.157 2.704 0.1
421 \Y/ 1.812 0 0 0.848 1.523 0.217
[422] s [oess7[ o [ 0 [ 331 [ 7201 [ 0007 |

423 K 0 0 No value 0 0 1
424 E 0 0 No value 0 0 1
425 Q 0 0 No value 0 0 1
426 . 0 3.661 Infinity 1.629 2777 0.096
427 M 0 0 No value 0 0 1
428 G 0 0 No value 0 0 1
429 T 0 0 No value 0 0 1
430 F 2.609 0 0 0.884 2117 0.146
431 T 0 1.191 Infinity 0.776 0.845 0.358
432 \Y/ 4,701 | 1.598 0.34 2.906 0.757 0.384
433 G 1.633 0 0 0.733 1.596 0.206
434 P 0 0 No value 0 0 1
435 I 0 0 No value 0 0 1
436 L 0 0 No value 0 0 1

438 M 0 0 No value 0 0 1
439 V 3.006 | 1.749 0.582 2.267 0.131 0.717
440 S 0 0 No value 0 0 1
441 w 0 0 No value 0 0 1
442 L 0 1.415 Infinity 0.937 0.794 0.373
443 \Y/ 1.906 0 0 0.867 1.569 0.21
444 A 0 0 No value 0 0 1
445 A 0 0 No value 0 0 1
446 L 1.492 0 0 0.869 1.068 0.301
447 V 0 0 No value 0 0 1
448 M 0 0 No value 0 0 1
449 L 1.52 2.286 1.504 1.832 0.076 0.782
450 I 0 0 No value 0 0 1
451 N 0 0 No value 0 0 1
452 G 0 0 No value 0 0 1
453 Y 0 0 No value 0 0 1
454 L 0 0 No value 0 0 1
455 L 5.033 0 0 2.219 2.971 0.085
456 L 3.702 0 0 1.206 2.991 0.084
457 D 0 0 No value 0 0 1
458 F 0 0 No value 0 0 1
459 F 0 0 No value 0 0 1
460 S 0 1.382 Infinity 0.872 0.904 0.342
461 N 0 0 No value 0 0 1
462 E 0 0 No value 0 0 1
463 V 3.97 0 0 1.814 3.142 0.076
464 [ T J4204] o [ 0 | 1483 | 4217 [ 004 |

465 G 0 0 No value 0 0 1
466 V 0 0 No value 0 0 1
467 2.088 | 6.752 3.234 4.289 1.055 0.304

13



468 F 0 0 No value 0 0 1
469 T 0 1.125 Infinity 0.614 1.165 0.28
470 T 3.168 0 0 0.789 2.68 0.102
471 \Y/ 1.908 0 0 0.867 1.571 0.21
472 V 0 0 No value 0 0 1
473 C 0 0 No value 0 0 1
474 A 0 3.212 Infinity 2.047 1.732 0.188
475 F 0 0 No value 0 0 1
476 T 0 0 No value 0 0 1
477 G 2.909 0 0 0.97 2.226 0.136
478 A 1.924 0 0 0.72 1.913 0.167
479 Y 7.755 0 0 1.312 3.329 0.068
480 \Y/ 3.204 0 0 1.057 2.154 0.142
481 T 1.95 2.479 1.271 2.271 0.035 0.852
482 F 0 0 No value 0 0 1
483 I 0 1.125 Infinity 0.863 0.491 0.484
484 I 0 0 No value 0 0 1
485 Y 0 0 No value 0 0 1
486 L 0 0 No value 0 0 1
487 | 4.444 0 0 0.994 2.84 0.092
488 S 0 0 No value 0 0 1
489 R 0 0 No value 0 0 1
490 E 0 2.675 Infinity 1.695 0.312 0.577
492 . 3.85 2.96 0.769 3.412 0.054 0.816
493 I 0 4.109 Infinity 2.808 1.54 0.215
494 S 0 1.402 Infinity 0.77 1.167 0.28
495 T 2.03 1.348 0.664 1.627 0.079 0.779
496 w 0 0 No value 0 0 1
497 Y 2.601 | 1.625 0.625 1.989 0.104 0.747
498 C 0 0 No value 0 0 1
500 T 6.648 3.08 0.463 4.616 0.633 0.426

Supplementary table S5. Sites under positive and purifying selection in Populus NRAMP3.2
according to FEL method. Sites subjected to positive and purifying selections were estimated by the
FEL method (https://www.datamonkey.org/) (Kosakovsky Pond and Frost 2005). NRAMP3.2 coding
sequences of 13 Populus species retrieved as indicated in Materials and Methods were used to generate
a phylogenetic tree. A subset of branches encompassing the NRAMP3.2s were analyzed separately to
estimate the synonymous substitution rate (dS) at a site (o)) and the non-synonymous substitution rate
(dN) at a site (B), and a maximume-likelihood approach was undertaken to calculate dN/dS rates for
each codon site (m). Amino-acids correspond to that of the consensus Populus NRAMP3.1 sequence.
Dots indicate less than 90% of conservation within all investigated Populus NRAMP3.1 sequences.
Sites subjected to positive selection are highlighted in dark (p < 0.05) and light green (p < 0.1). Sites
subject to purifying selection are highlighted in dark (p < 0.05) and light red (p < 0.1). a=p : the rate
estimated under the neutral model; LRT: likelihood ratio test.
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https://www.datamonkey.org/

Site |amino-acid o B o) o=p LRT p-value

1 M 0 0 No value 0 0 1

2 P 3.207 | 2.489 0.776 2.784 0.031 0.86

3 \Y 0 0 No value 0 0 1

4 - 0 0 No value 0 0 1

5 E 0 0 No value 0 0 1

6 E 0 0 No value 0 0 1

7 N 0 0 No value 0 0 1

8 . 5.82 5.527 0.95 5.656 0.002 0.964

9 Q 0 0 No value 0 0 1
10 P 3.162 | 2.493 0.788 2.774 0.025 0.875
11 L 0 0 No value 0 0 1
12 L 2.026 0 0 1.417 0.701 0.402
13 Q 0 0 No value 0 0 1
14 E 0 0 No value 0 0 1
15 E 0 0 No value 0 0 1
16 E 0 0 No value 0 0 1
17 E 0 0 No value 0 0 1
18 R 0 0 No value 0 0 1
19 A 0 0 No value 0 0 1
20 Y 0 0 No value 0 0 1
21 D 0 0 No value 0 0 1
22 S 0 0 No value 0 0 1
23 D 3.393 0 0 1.482 1.566 0.211
24 E 0 0 No value 0 0 1
25 K 0 0 No value 0 0 1
26 \Y/ 4.189 0 0 2.641 1.786 0.181
27 L 2.005 0 0 1.21 0.984 0.321
28 I 2.724 0 0 1.271 1.46 0.227
29 I 0 0 No value 0 0 1
30 G 1.966 0 0 1.184 0.972 0.324
31 \Y 3.598 0 0 1.756 1.324 0.25
32 D 0 0 No value 0 0 1
33 S 0 0 No value 0 0 1
34 D 0 0 No value 0 0 1

[ T 938 [ 0 [ o [ 4662 [ 5081 | 0024

36 E 0 0 No value 0 0 1
37 S 2.649 0 0 1.186 1.54 0.215
38 G 0 3.103 Infinity 1.507 1.453 0.228
39 G 0 3.139 Infinity 0.976 2.329 0.127
40 S 0 0 No value 0 0 1
41 T 0 0 No value 0 0 1
42 \/ 0 0 No value 0 0 1
43 L 0 0 No value 0 0 1
44 P 1.903 0 0 1.049 1.151 0.283
45 P 2.32 0 0 1.171 1.333 0.248
46 F 0 0 No value 0 0 1
47 S 0 0 No value 0 0 1
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48 w 0 0 No value 0 0 1
49 K 0 0 No value 0 0 1
50 K 4,546 0 0 1.638 1.963 0.161
51 L 0 0 No value 0 0 1
52 W 0 0 No value 0 0 1
53 L 2.183 0 0 1.467 0.728 0.394
54 F 5.723 0 0 2.298 1.919 0.166
55 T 0 0 No value 0 0 1
56 G 0 0 No value 0 0 1
57 P 0 0 No value 0 0 1
58 G 1.949 0 0 1.178 0.961 0.327
59 F 0 0 No value 0 0 1
60 L 0 0 No value 0 0 1
61 M 0 0 No value 0 0 1
62 S 1.704 0 0 1.088 0.856 0.355
63 I 0 0 No value 0 0 1
64 A 3.044 0 0 1.444 1.501 0.221
65 F 0 0 No value 0 0 1
66 L 0 0 No value 0 0 1
67 D 3.407 0 0 1.505 1.58 0.209
68 P 0 0 No value 0 0 1
69 G 6.296 0 0 3.728 3.013 0.083
70 N 0 0 No value 0 0 1
71 L 0 0 No value 0 0 1
72 E 0 0 No value 0 0 1
73 G 0 0 No value 0 0 1
74 D 0 0 No value 0 0 1
75 L 0 0 No value 0 0 1
76 Q 0 0 No value 0 0 1
77 A 0 0 No value 0 0 1
78 G 0 0 No value 0 0 1
79 A 1.979 0 0 1.121 1.071 0.301
80 I 2.45 0 0 1.318 1.215 0.27
81 A 1.942 0 0 1.114 1.063 0.303
82 G 6.48 0 0 3.774 3.104 0.078
83 Y 3.553 0 0 1.793 1.314 0.252
84 S 0 0 No value 0 0 1
85 L 0 0 No value 0 0 1
86 L 0 0 No value 0 0 1
87 W 0 0 No value 0 0 1
88 L 0 0 No value 0 0 1
89 L 1.929 0 0 1.181 0.954 0.329
90 L 0 .90 Infinity 1.492 2.417 0.12
91 w 0 0 No value 0 0 1
92 A 0 0 No value 0 0 1
93 T 0 0 No value 0 0 1
94 A 0 0 No value 0 0 1
95 M 0 0 No value 0 0 1
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96 G 6.514 0 0 3.172 2.834 0.092
97 L 0 0 No value 0 0 1
98 L 0 0 No value 0 0 1
99 \Y 0 0 No value 0 0 1
100 Q 0 0 No value 0 0 1
101 L 0 0 No value 0 0 1
102 L 1.996 0 0 1.211 0.982 0.322
103 S 0 0 No value 0 0 1
104 A 3.973 0 0 2.267 2.155 0.142
105 R 0 0 No value 0 0 1
106 L 0 0 No value 0 0 1
107 G 1.927 0 0 1.2 0.889 0.346
108 \Y/ 0 0 No value 0 0 1
109 A 0 0 No value 0 0 1
110 T 0 0 No value 0 0 1
111 G 3.292 0 0 1.787 1.522 0.217
112 R 2.398 0 0 1.216 1.271 0.26
113 H 0 0 No value 0 0 1
114 L 4.346 0 0 2.942 1.433 0.231
115 A 0 0 No value 0 0 1
116 E 0 0 No value 0 0 1
117 L 1.165 0 0 0.925 0.461 0.497
118 C 0 0 No value 0 0 1
119 R 0 0 No value 0 0 1
120 E 0 0 No value 0 0 1
121 E 0 0 No value 0 0 1
122 Y 0 0 No value 0 0 1
123 P 0 0 No value 0 0 1
124 T 4515 0 0 2.239 2.464 0.116
125 w 0 0 No value 0 0 1
126 A 3.245 0 0 1.433 1.521 0.217
127 S 0 0 No value 0 0 1
128 M 0 0 No value 0 0 1
129 \Y 0 .80 Infinity 1.759 1.546 0.214
130 L 0 0 No value 0 0 1
131 W 0 0 No value 0 0 1
132 I 0 0 No value 0 0 1
133 M 0 0 No value 0 0 1
134 A 0 75 Infinity 1.415 1.356 0.244
135 E 0 0 No value 0 0 1
136 L 0 0 No value 0 0 1
137 A 0 0 No value 0 0 1
138 L 0 0 No value 0 0 1
139 | 0 0 No value 0 0 1
140 G 0 0 No value 0 0 1
141 A 0 0 No value 0 0 1
142 D 0 0 No value 0 0 1
143 I 0 0 No value 0 0 1
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144 Q 0 0 No value 0 0 1
145 E 3.161 0 0 1.486 1.454 0.228
146 \Y 0 0 No value 0 0 1
147 I 0 0 No value 0 0 1
148 G 1.908 0 0 1.207 0.889 0.346
149 S 0 0 No value 0 0 1
150 A 0 0 No value 0 0 1
(150 [ 1 (1426 [ 0 [ 0 [ 4079 [ 4641 [ 0031 |
152 A 3.118 0 0 1.415 1.49 0.222
153 . 0 3.19 Infinity 1.692 1.281 0.258
154 K 0 0 No value 0 0 1
155 I 2.45 0 0 1.318 1.215 0.27
156 L 0 0 No value 0 0 1
157 S 0 0 No value 0 0 1
158 N 0 0 No value 0 0 1
159 G 0 0 No value 0 0 1
160 F 0 0 No value 0 0 1
(161 | .| 0 [8927 | Infinity | 2985 | 4488 [ 0034 |
162 P 0 0 No value 0 0 1
163 L 2.038 0 0 1.401 0.692 0.405
164 w 0 0 No value 0 0 1
165 A 0 0 No value 0 0 1
166 G 0 0 No value 0 0 1
167 \Y 0 0 No value 0 0 1
168 T 0 0 No value 0 0 1
169 I 0 0 No value 0 0 1
170 T 0 0 No value 0 0 1
171 A 3.028 0 0 1.394 1.455 0.228
172 C 4.936 0 0 2.781 2.162 0.141
173 D 0 0 No value 0 0 1
174 . 0 6.937 Infinity 3.048 3.355 0.067
175 F 3.553 0 0 1.642 1.487 0.223
176 I 1.775 0 0 1.086 0.941 0.332
177 F 0 0 No value 0 0 1
178 L 0 0 No value 0 0 1
179 F 0 0 No value 0 0 1
180 L 2.072 0 0 1.419 0.757 0.384
181 E 0 0 No value 0 0 1
182 N 0 0 No value 0 0 1
183 Y 0 0 No value 0 0 1
184 G 3.106 0 0 1.509 1.358 0.244
185 \/ 0 0 No value 0 0 1
186 R 2.349 0 0 1.242 1.229 0.268
187 K 0 0 No value 0 0 1
188 L 2.025 0 0 1.399 0.695 0.404
189 E 0 0 No value 0 0 1
190 A 0 0 No value 0 0 1
191 \/ 2.973 0 0 1.65 1.186 0.276
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192 F 0 0 No value 0 0 1
193 A 0 0 No value 0 0 1
194 V 9.042 0 0 4.683 3.359 0.067
195 L 1.929 0 0 1.181 0.954 0.329
196 I 0 0 No value 0 0 1
197 G 0 0 No value 0 0 1
198 I 0 51 Infinity 1.578 0.935 0.334
199 M 0 0 No value 0 0 1
200 A 0 0 No value 0 0 1
201 \/ 2.955 0 0 1.642 1.185 0.276
202 T 0 0 No value 0 0 1
203 F 0 0 No value 0 0 1
204 G 1.912 0 0 1.209 0.89 0.345
205 w 0 0 No value 0 0 1
206 M 0 0 No value 0 0 1
207 F 0 0 No value 0 0 1
208 A 2.996 .98 0.996 2.975 0 1
209 D 0 0 No value 0 0 1
210 A 0 0 No value 0 0 1
211 K 0 0 No value 0 0 1
212 P 0 0 No value 0 0 1
213 S 0 0 No value 0 0 1
214 A 1.426 0 0 0.932 0.841 0.359
215 S 3.9 0 0 2.316 1.879 0.17
216 E 0 0 No value 0 0 1
217 L 3.133 0 0 1.52 1.352 0.245
218 F 0 0 No value 0 0 1
219 L 7.839 0 0 5.407 2.815 0.093
220 G 1.943 0 0 1.18 0.963 0.327
221 I 1.744 0 0 1.079 0.935 0.334
222 L 0 0 No value 0 0 1
223 I 0 0 No value 0 0 1
224 P 1.881 0 0 1.037 1.134 0.287
225 K 0 0 No value 0 0 1
226 L 0 0 No value 0 0 1
227 S 0 0 No value 0 0 1
228 S 0 0 No value 0 0 1
229 R 0 0 No value 0 0 1
230 T 0 0 No value 0 0 1
231 I 0 0 No value 0 0 1
232 Q 0 0 No value 0 0 1
233 Q 3.606 0 0 1.603 1.484 0.223
234 A 3.324 0 0 1.455 1.554 0.213
235 V 9.822 0 0 4.376 3.413 0.065
236 G 0 0 No value 0 0 1
237 \/ 0 0 No value 0 0 1
238 \Y 0 0 No value 0 0 1
239 G 0 0 No value 0 0 1
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240 C 0 0 No value 0 0 1
241 I 0 0 No value 0 0 1
242 I 0 0 No value 0 0 1
243 M 0 0 No value 0 0 1
244 P 0 0 No value 0 0 1
245 H 0 0 No value 0 0 1
246 N 0 0 No value 0 0 1
247 \/ 0 0 No value 0 0 1
248 F 0 0 No value 0 0 1
249 L 0 0 No value 0 0 1
250 H 0 0 No value 0 0 1
251 S 0 0 No value 0 0 1
252 A 0 0 No value 0 0 1
253 L 0 0 No value 0 0 1
254 \Y/ 1.917 0 0 1.237 0.834 0.361
255 Q 0 0 No value 0 0 1
256 S 0 0 No value 0 0 1
257 R 0 0 No value 0 0 1
258 E 0 0 No value 0 0 1
(250 [ 1 12387 0 | 0 | 5669 [ 5406 [ 002 |
260 D 0 0 No value 0 0 1
261 H 0 0 No value 0 0 1
262 N 0 2.549 Infinity 1.747 0.791 0.374
263 K 0 0 No value 0 0 1
264 K 0 0 No value 0 0 1
265 | . | 0 | 906 | Infinity | 2311 | 4965 [ 0026 |
266 R 1.963 0 0 1.191 0.943 0.332
267 \Y 0 0 No value 0 0 1
268 Q 0 0 No value 0 0 1
269 E 0 0 No value 0 0 1
270 A 0 0 No value 0 0 1
271 L 1.451 0 0 0.983 0.759 0.384
272 R 0 0 No value 0 0 1
273 Y 0 0 No value 0 0 1
274 Y 0 0 No value 0 0 1
275 S 0 0 No value 0 0 1
276 I 0 0 No value 0 0 1
277 E 0 0 No value 0 0 1
278 S 0 0 No value 0 0 1
279 T 2.004 0 0 1.102 1.174 0.278
280 T 0 0 No value 0 0 1
281 A 0 0 No value 0 0 1
282 L 0 0 No value 0 0 1
283 \/ 0 0 No value 0 0 1
284 | 0 0 No value 0 0 1
285 S 6.339 0 0 3.928 2.601 0.107
286 F 0 0 No value 0 0 1
287 \/ 2.025 | 4.376 2.161 3.372 0.154 0.695
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288 I 0 0 No value 0 0 1
289 N 0 0 No value 0 0 1
290 L 0 0 No value 0 0 1
291 F 0 0 No value 0 0 1
292 \Y/ 0 0 No value 0 0 1
293 T 4524 0 0 2.278 2.497 0.114
294 T 6.503 0 0 3.37 3.629 0.057
295 \Y 3.263 0 0 1.378 1.142 0.285
296 F 0 0 No value 0 0 1
297 A 0 0 No value 0 0 1
298 K 0 0 No value 0 0 1
299 G 0 0 No value 0 0 1
300 F 6.037 0 0 2.912 2.56 0.11
301 Y 8.263 0 0 3.57 2.706 0.1
302 G 0 0 No value 0 0 1
303 T 0 0 No value 0 0 1
304 E 0 0 No value 0 0 1
305 L 1.178 0 0 0.925 0.462 0.497
306 A 0 0 No value 0 0 1
307 N 0 0 No value 0 0 1
308 S 0 0 No value 0 0 1
309 I 0 0 No value 0 0 1
310 G 0 0 No value 0 0 1
311 L 0 0 No value 0 0 1
312 \/ 0 0 No value 0 0 1
313 N 0 0 No value 0 0 1
314 A 0 0 No value 0 0 1
315 G 0 0 No value 0 0 1
316 Q 0 0 No value 0 0 1
317 Y 0 0 No value 0 0 1
318 L 0 0 No value 0 0 1
319 Q 3.691 0 0 1.578 1.543 0.214
320 D 7.486 0 0 2.899 3.57 0.059
321 K 0 0 No value 0 0 1
322 Y 0 0 No value 0 0 1
323 G 1.951 0 0 1.174 0.962 0.327
324 G 0 0 No value 0 0 1
325 G 1.91 0 0 1.201 0.888 0.346
326 F 0 0 No value 0 0 1
327 F 0 0 No value 0 0 1
328 P 0 0 No value 0 0 1
329 | 0 0 No value 0 0 1
330 L 0 0 No value 0 0 1
331 Y 0 0 No value 0 0 1
332 | 0 0 No value 0 0 1
333 w 0 0 No value 0 0 1
334 G 3.127 0 0 1.508 1.357 0.244
335 I 4,186 0 0 1.685 1.671 0.196
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336 G 1.908 0 0 1.207 0.889 0.346
337 L 0 0 No value 0 0 1
338 L 0 0 No value 0 0 1
339 A 0 0 No value 0 0 1
340 A 0 0 No value 0 0 1
341 G 0 0 No value 0 0 1
342 Q 0 0 No value 0 0 1
343 S 7.48 0 0 2.72 3.815 0.051
344 S 0 0 No value 0 0 1
345 T 0 0 No value 0 0 1
346 I 0 0 No value 0 0 1
347 T 0 0 No value 0 0 1
348 G 1.454 0 0 0.984 0.768 0.381
349 T 3.129 0 0 1.345 1.582 0.208
350 Y 0 0 No value 0 0 1
351 A 0 0 No value 0 0 1
352 G 3.997 0 0 2.466 1.837 0.175
353 Q 0 0 No value 0 0 1
354 F 0 0 No value 0 0 1
355 I 0 0 No value 0 0 1
356 M 0 0 No value 0 0 1
357 G 0 0 No value 0 0 1
358 G 0 0 No value 0 0 1
359 F 0 0 No value 0 0 1
360 L 0 0 No value 0 0 1
361 N 0 0 No value 0 0 1
362 L 0 0 No value 0 0 1
363 R 5.852 0 0 2.731 2.948 0.086
364 L 0 0 No value 0 0 1
365 K 0 0 No value 0 0 1
366 K 0 0 No value 0 0 1
367 w 0 0 No value 0 0 1
368 L 4.046 0 0 3.066 1.509 0.219
369 R 0 0 No value 0 0 1
370 A 0 0 No value 0 0 1
371 L 2.048 0 0 1.403 0.694 0.405
372 I 2.45 0 0 1.318 1.215 0.27
373 T 0 0 No value 0 0 1
374 R 0 0 No value 0 0 1
375 S 0 0 No value 0 0 1
376 C 0 0 No value 0 0 1
377 A 0 0 No value 0 0 1
378 I 1.758 0 0 1.085 0.94 0.332
379 | 0 0 No value 0 0 1
380 P 0 0 No value 0 0 1
381 T 0 0 No value 0 0 1
382 M 0 0 No value 0 0 1
383 I 0 0 No value 0 0 1
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384 \Y/ 0 0 No value 0 0 1
385 A 1.925 0 0 1.104 1.05 0.306
386 L 0 0 No value 0 0 1
387 \Y/ 3.186 0 0 1.656 1.225 0.268
388 F 0 0 No value 0 0 1
389 D 0 0 No value 0 0 1
390 . 1.994 5.36 2.688 3.569 0.63 0.427
391 S 7.301 0 0 4.004 3.278 0.07
392 E 0 0 No value 0 0 1
393 D 0 0 No value 0 0 1
394 S 1.925 0 0 1.287 0.752 0.386
395 L 0 0 No value 0 0 1
396 D 0 0 No value 0 0 1
397 \Y 0 0 No value 0 0 1
398 L 0 0 No value 0 0 1
399 N 0 0 No value 0 0 1
400 E 0 0 No value 0 0 1
401 w 0 0 No value 0 0 1
402 L 0 0 No value 0 0 1
403 N 0 0 No value 0 0 1
404 \Y/ 0 0 No value 0 0 1
405 L 3.19 0 0 1.832 1.133 0.287
406 Q 3.346 0 0 1.544 1.4 0.237
407 S 2.976 0 0 1.742 1.085 0.298
408 I 4.96 0 0 1.675 2.215 0.137
409 Q 0 0 No value 0 0 1
410 I 0 0 No value 0 0 1
411 P 0 0 No value 0 0 1
412 F 7.043 0 0 2.205 1.987 0.159
413 A 0 0 No value 0 0 1
414 L 0 0 No value 0 0 1
415 I 1.756 0 0 1.083 0.937 0.333
416 P 0 0 No value 0 0 1
417 L 0 0 No value 0 0 1
418 L 2.005 0 0 1.21 0.984 0.321
419 C 0 3.379 Infinity 1.428 1.728 0.189
420 L 4.313 0 0 2.94 1.438 0.23
421 \Y 1.812 0 0 1.205 0.803 0.37
(422 s To8s7 [ 0 [ o [ 4875 [ 4219 [ 004
423 K 0 0 No value 0 0 1
424 E 0 0 No value 0 0 1
425 Q 0 0 No value 0 0 1
426 | 0 0 No value 0 0 1
427 M 0 0 No value 0 0 1
428 G 0 0 No value 0 0 1
429 T 0 0 No value 0 0 1
430 F 2.609 0 0 1.399 1.192 0.275
431 K 0 0 No value 0 0 1

23



432 I 4,701 0 0 2.555 2.309 0.129
433 G 1.633 | 3.132 1.918 2.168 0.202 0.653
434 P 0 0 No value 0 0 1
435 I 0 3.074 Infinity 1.681 1.235 0.266
436 L 0 0 No value 0 0 1
437 . 0 6.063 Infinity 3.151 2.719 0.099
438 M 0 0 No value 0 0 1
439 \Y 3.006 0 0 1.66 1.196 0.274
440 . 0 6.576 Infinity 3.174 2.974 0.085
441 w 0 0 No value 0 0 1
442 L 0 0 No value 0 0 1
443 \Y 1.906 0 0 1.242 0.832 0.362
444 A 0 0 No value 0 0 1
445 A 0 0 No value 0 0 1
446 L 1.492 0 0 1.113 0.57 0.45
447 \Y 0 0 No value 0 0 1
448 . 0 4.623 Infinity 4.382 0.225 0.635
449 \/ 1.52 0 0 1.062 0.691 0.406
450 I 0 0 No value 0 0 1
451 N 0 0 No value 0 0 1
452 G 0 0 No value 0 0 1
453 Y 0 0 No value 0 0 1
454 L 0 0 No value 0 0 1
455 L 5.033 0 0 3.127 1.601 0.206
456 L 3.702 0 0 1.98 1.704 0.192
457 D 0 0 No value 0 0 1
458 F 0 0 No value 0 0 1
459 F 0 0 No value 0 0 1
460 . 0 11.774 | Infinity 2.531 2.954 0.086
461 N 0 0 No value 0 0 1
462 E 0 0 No value 0 0 1
463 \Y 3.97 0 0 2.536 1.707 0.191
464 . 4,204 5.359 1.275 4.754 0.053 0.818
465 G 0 0 No value 0 0 1
466 \/ 0 0 No value 0 0 1
467 A 2.088 0 0 1.157 1.116 0.291
468 F 0 0 No value 0 0 1
469 T 0 0 No value 0 0 1
470 T 3.168 0 0 1.351 1.595 0.207
471 \Y 1.908 0 0 1.241 0.832 0.362
472 \/ 0 3.933 Infinity 1.247 2.296 0.13
473 C 0 0 No value 0 0 1
474 G 0 0 No value 0 0 1
475 F 0 0 No value 0 0 1
476 T 0 0 No value 0 0 1
477 G 2.909 0 0 1.503 1.318 0.251
478 A 1.924 0 0 1.105 1.051 0.305
479 Y 7.755 0 0 2.387 2.118 0.146
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480 . 3.204 | 7.665 2.392 5.456 0.467 0.494
481 A 1.95 2.887 1.481 2.343 0.069 0.792
482 F 0 0 No value 0 0 1
483 I 0 0 No value 0 0 1
484 I 0 0 No value 0 0 1
485 Y 0 0 No value 0 0 1
486 L 0 0 No value 0 0 1
487 I 4.444 0 0 1.682 1.772 0.183
488 S 0 0 No value 0 0 1
489 R 0 0 No value 0 0 1
490 G 0 0 No value 0 0 1
491 F 11.922 3.8 0.319 6.783 0.833 0.361
492 T 3.85 2.567 0.667 3.282 0.107 0.744
493 C 0 0 No value 0 0 1
494 F 0 0 No value 0 0 1
495 S 2.03 3.202 1.577 25 0.1 0.752
496 . 0 7.81 Infinity 5.699 1.252 0.263
497 C 2.601 0 0 1.409 1.167 0.28
498 C 0 0 No value 0 0 1
499 . 3.96 5.692 1.437 4.719 0.122 0.727
500 S 6.648 0 0 3.803 3.051 0.081
501 K 0 0 No value 0 0 1
502 Q 0 0 No value 0 0 1
503 I 0 0 No value 0 0 1
504 E 0 0 No value 0 0 1
505 \/ 0 0 No value 0 0 1
506 E 0 0 No value 0 0 1

Supplementary

table S6. Primers used for the RT-gPCR.

Genes Forward primers Reverse primers
PotriNRAMP3.1 | TGACATTTGCGTGGATGTTT ATTGTGGTCGATCTCCCTTG
PotriNRAMP3.2 | CGGCCCCATTCTTAAGATGG TGTAAAGCCCCTAGAAATGAGAT
PtEF1-a CCACACCTGTCACATTGCTG ACCAGCATCACCGTTCTTCAG
PtPP2A TTCCTGATGTGCGACTGAAC CTCCAATGCCTATCCTCTGC
PtUBC10 CCATATCCAAGGTATTGCTCTCC | CGTCTCATACTTGTTCCTGTGG
AtACTIN GGTAACATTGTGCTCAGTGGTGG | GGTAACATTGTGCTCAGTGGTGG

Supplementary

table S7. Primers used for the cloning of P. trichocarpa NRAMP3.

Primer name Primer sequence
PtNramp3aLgtw 5-TACAAAAAAGCAGGCTTCATGCCTTCACCAGAAGAAGAC-3’
PtNramp3aRgtwnostp 5-CAAGAAAGCTGGGTCGGTGGGACAGTACCAAGTGG-3’
PtNramp3bLlonggtw 5-GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGCCTGTAGAAGAAAAC-3

PtNramp3bRlonggtwnostp

5-GGGGACCACTTTGTACAAGAAAGCTGGGTCTGTAAAGCCCCTAGAATG-3’

us

5-GGGGACAAGTTTGTACAAAAAAGCAGGCTTC-3
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u3

5-GGGGACCACTTTGTACAAGAAAGCTGGGTC-3
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Supplementary table S8. Composition of media used for poplar transformation and in vitro
propagation.

Composition MS30 M1 M2 M3 MS1/2
Macro-elements (10X)* 100 mL/L | 100 mL/L | 100 mL/L | 100 mL/L 50 mL/L
Micro-elements (1000X)? 1mL/L 1mL/L 1mL/L 1mL/L 1mL/L
Ethylenediaminetetra-acetic 40 mg/L 40 mg/L 40 mg/L 40 mgiL 40 mgiL
acid ferric monosodium salt(Fe)
Myo-inositol 100 mg/L | 100mg/L | 100 mg/L | 100 mg/L | 100 mg/L
M.E.S 250 mg/L | 250 mg/L | 250 mg/L
Vitamins (100X)3 10 mL/L 10 mL/L 10 mL/L 10 mL/L 10 mL/L
L-Glutamine 200 mg/L | 200 mg/L | 200 mg/L | 200 mg/L | 200 mg/L
Sucrose 30 g/L 30 g/L 30 g/L 30 g/L 20 g/L
pH 59-6 5.8 5.8 5.8 59-6
Agar 7g/L 7g/L 79/l 79/l
Ne-(2-1sopentenyl) adenine (2ip) 5uM 5uM
a-Naphthaleneacetic Acid (NAA) 10 uM 10 uM
Ticarpen 500 mg/L | 500 mg/L
Cefotaxime 250 mg/L 250 mg/L
Thidiazuron (TDZ) 0.1 uM

Macro-elements (10X): 16.5 g NH4NOs, 19 g KNOs, 4.4 g CaCl2.2H20, 3.7 g MgS04.7H,0, 1.7 ¢
KH2PO;4 dissolved in 1000 ml H20.

2Micro-elements (1000X): 620 mg H3BOs, 1690 mg MnSO4.H20, 1060 mg ZnS04.7H,0, 83 mg K,
25 mg Na2M004.2H20, 2.5 mg CuS04.5H-0, 2.5 mg CoCl,.6H20 dissolved in 100 ml H-O.

3Vitamins (100X): 50 mg Nicotinic acid, 50 mg Pyridoxine hydrochloride, 50 mg Thiamine
hydrochloride, 50 mg Calcium pantothenate, 50 mg L-cysteine chlorohydrate, 5 ml of Biotine (50 mg/
50 ml NaOH) dissolved in 500 ml H20.
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Supplementary Data

Supplementary data S1. NRAMP3 coding sequences identified in Populus and Salix genomes

>P. trichocarpa_ NRAMP3.1_CDS
ATGCCTTCACCAGAAGAAGACCCACAACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTCCTTTCATTTGGGATTGATTATGACACAGAAAGCGGTGGC
TCAACGGTGGTGCCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCCGATTGCTTTATCTTCCTATTT
CTTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATTCTCATTGGAATAAT
GGCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCCGAACTTTTTCT
GGGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTTGGAGTTGTGG
GTTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGA
TCGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACCATTTTTGCTAAA
GGTTTCCACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGGTTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCTAAGGAGCAAATCATGGGCACTTTCACAGTTGGCCCCATTCTTAAG
ATGGTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTAACTGGAGTAGTGTTTACCACTGTGGTATGCGCTTTTACAGGAG
CATATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTTACCATTTCCACTTGGTACTG
TCCCACC

>P. trichocarpa_ NRAMP3.2_CDS
ATGCCTGTAGAAGAAAACTACCAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
ATGTCCATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGCAG
TTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGA
AGAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATTGG
TGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAATGGGTT
TGTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTA
GAGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGC
AGTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTGGG
TATCTTAATTCCAAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTT
GCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATCG
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ACCACAATAAGAAAGACCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAAC
CACTGCCCTTGTAATATCGTTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGG
TTTCTACGGGACAGAACTAGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTC
AAGACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTAG
CAGCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAGGT
TTCCTGAACTTGAGGTTAAAGAAATGGCTTAGGGCATTGATCACTCGAAGCTGTGCTAT
CATCCCAACTATGATTGTTGCACTTGTTTTTGATACCTCCGAAGACTCACTAGATGTTCT
GAATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCT
CTGCTTAGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGCCCCATTCTTAAGA
TGGTAGCTTGGCTTGTGGCTGCCCTGGTGATGGTAATCAATGGTTACCTTTTGCTCGACT
TTTTCTTCAATGAAGTGACCGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGGTG
CATATGTTGCGTTTATAATTTATCTCATTTCTAGGGGCTTTACATGTTTCTCCCGGTGCTG
TCCATCTAAACAGATAGAAGTAGAG

>P. alba_ NRAMP3.1_CDS
ATGCCTTTACCAGAAGAAGACCCGCAACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTCCTTTCATTTGGCATTGATTATGACACGGAAAGCGGTGGC
TCAACGGCGGTGTCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTTCGATTGCTTTATCTTCCTATTTC
TTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATCCTCATTGGAATAATG
GCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCTGAACTTTTTCTA
GGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTTGGAGTTGTGGG
TTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGAT
TGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACCATTTTTGCTAAA
GGTTTCCACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGATTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCCAAGGAGCAAATCATGGGCACTTTCACAGTTGGCCCCATTCTTAAG
ATGTTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTAACTGGAGTAGTGTTTACCACTGTGGTATGCTCTTTTACAGGAG
CATATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTATCCATTTCCACTTGGTACTG
TCCCACC

>P. alba_NRAMP3.2_CDS

ATGCCTGTAGAAGAAAACCAACAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
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ATGTCCATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCTATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGTTTGTTGGTGCAGT
TGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGAA
GAGTATCCAACCTGGGCGTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATTGGT
GCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTCTTAAGATCTTGAGTAATGGGTTT
TTGCCTCTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTAG
AGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGCA
GTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTGGGT
ATCTTAATTCCCAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTTG
CATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTGCAGTCAAGGGAGATCGA
CCACAATAAGAAAGGCCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAACC
ACTGCCCTTGTAATATCATTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGGTT
TCTATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTCAA
GACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTAGCA
GCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAGGTTT
CCTGAACTTGAGGTTAAAGAAATGGTTAAGGGCATTGATCACTCGAAGCTGTGCTATCA
TCCCAACTATGATTGTTGCACTTGTTTTTGATACCTCTGAAGACTCACTAGATGTTCTGA
ATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCTCT
GCTTGGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGTCCCATTCTTAAGGTA
TCTTGGCTTGTGGCTGCCCTGGTGATAGTAATCAATGGTTACCTTTTGCTCGACTTTTTCG
TCAATGAAGTGGCCGGAGTAGCGTTTACCACTGTACTATGCGGTTTTACAGGTGCATAT
GTAGCGTTTATAATTTATCTCATTTCTAGGGGCTTTACATGTTTCTTCTGGTGCTGTCAAT
CTAAACAGATAGAAGTAGAG

>P. cathayana NRAMP3.1_CDS
ATGCCTTTACCAGAAGAAGACCCACAACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTCCTTTCATTTGGGATTGATTATGACACCGAAAGCGGTGGC
TCAACGGTGGTGCCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCCGATTGCTTTATCTTCCTATTT
CTTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATTCTCATTGGAATAAT
GGCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCCGAACTTTTTCT
GGGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTTGGAGTTGTGG
GTTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGA
TCGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACCGTTTTTGCTAAA
GGTTTCCACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGGTTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCTAAGGAGCAAATCATGGGCACTTTCACAGTTGGCCCCATTCTTCAG
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ATGGTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTGACTGGAGTAGTGTTTACCACTGTGGTATGCGCTTTTACAGGAG
CATATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTTACCATTTCCACTTGGTACTG
TCCTACC

>P. cathayana_ NRAMP3.2_CDS
ATGCCTGTAGAAGAAAACCACCAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTCGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
ATGTCCATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGCAG
TTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGACATTTAGCTGAGCTGTGTAGAGA
AGAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATTGG
TGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAATGGGTT
TGTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTA
GAGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGC
AGTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTGGG
TATCTTAATTCCAAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTT
GCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATCG
ACCACAATAAGAAAGACCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAAC
CACTGCCCTTGTAATATCGTTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGG
TTTCTACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTC
AAGACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTAG
CAGCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAGGT
TTCCTGAACTTGAGGTTAAAGAAATGGCTAAGGGCATTGATCACTCGAAGCTGTGCTAT
CATCCCAACTATGATTGTTGCACTTGTTTTTGATACCTCCGAAGACTCACTAGATGTTCT
GAATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCT
CTGCTTAGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGCCCCATTCTTAAGA
TGGTAGCTTGGCTTGTGGCTGCCCTGGTGATGGTAATCAATGGTTACCTTTTGCTCGACT
TTTTCTTCAATGAAGTGACCGGAGTAGCATTTACCACAGTAGTATGCGGTTTTACAGGTG
CATATGCTGCGTTTATAATTTATCTCATTTCTAGGGGCTTTACATGTTTCTCCCGGTGCTG
TCCATCTAAACAGATAGAAGTAGAG

>P. simonii_NRAMP3.1_CDS
ATGCCTTTACCAGAAGAAGACCCACGACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTCCTTTCATTTGGGATTGATTATGACACCGAAAGCGGTGGC
TCAACGGTGGTGCCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCCGATTGCTTTATCTTCCTATTT
CTTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATTCTCATTGGAATAAT
GGCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCCGAACTTTTTCT
GGGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTTGGAGTTGTGG
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GTTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGA
TTGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACTGTTTTTGCTAAA
GGTTTCCACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGGTTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTACAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCTAAGGAGCAAATCATGGGCACTTTCACAGTTGGCCCCATTCTTCAG
ATGGTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTAACTGGAGTAGTGTTTACCACTGTGGTATGCGCTTTTACAGGAG
CATATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTTACCATTTCCACTTGGTACTG
TCCCACC

>P. simonii_NRAMP3.2_CDS
ATGCCTGTAGAAGAAAACCACCAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
ATGTCCATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGCAG
TTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGA
AGAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGACTGAGTTGGCTTTGATTGG
TGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAATGGGTT
TGTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTTCATCTTCCTATTTCTAGAG
AACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGCAGT
TACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCTTCCGAACTTTTTCTGGGTAT
CTTAATTCCAAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTTGCA
TTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATCGACC
ACAATAAGAAAGACCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAACCACT
GCCCTTGTAATATCGTTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGGTTTCT
ACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTCAAGAC
AAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTAGCAGCT
GGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAGGTTTCCT
GAACTTGAGGTTAAAGAAATGGCTAAGGGCATTGATCACTCGAAGCTGTGCTATCATCC
CAACTATGATTGTTGCACTTGTTTTTGATACCTCCGAAGACTCACTAGATGTTCTGAATG
AATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCTCTGCT
TAGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGCCCCATTCTTAAGATGGTA
TCTTGGCTTGTGGCTGCCCTGGTGATGGTAATCAATGGTTACCTTTTACTCGACTTTTTCT
TCAATGAAGTGACCGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGGTGCATAT
GTTGCGTTTATAATTTATCTCATTTCTAGGGGCTTTACATGTTTCTCCCGGTGCTGTCCAT
CTAAACAGATAGAAGTAGAG

>P. lasiocarpa _NRAMP3.1_CDS
ATGCCTTTACCAGAAGAAGACCCAAAACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTCCTTTCATTTGGGATTGATTATGGCACCGAAAGCGGTGGC

32



TCAACGGTGGTGCCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCTGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCCGATTGCTTTATCTTCCTATTT
CTTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATTCTCATTGGAATAAT
GGCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCCGAACTTTTTCT
GGGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTTGGAGTTGTGG
GTTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGA
TTGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACCGTTTTTGCTAAA
GGTTTCCATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGAGGTGGATTTTTCCCAATTTTTTACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGGTTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTATAATTGTTGCACTTGTATTTGATACTTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCCAAGGAGCAAATCATGGGCACTTTCACAGTTGGCCCCATTCTTCAG
ATGGTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTAACTGGAGTAGTGTTTACCACTGTGGTATGCGCTTTTACAGGAG
CATATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTTACCATTTCCACTTGGTACTG
TCCCACC

>P. lasiocarpa _ NRAMP3.2_CDS
ATGCCTGTAGAAGAAAACCACCAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
ATGTCCATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGCAG
TTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGA
AGAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATTGG
TGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAATGGGTT
TGTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGGTTCATCTTCCTATTTCTA
GAGAACTACGGCGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGC
AGTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTGGG
TATCTTAATTCCAAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTT
GCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATCG
ACCACAATAAGAAAGACCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAAC
CACTGCCCTTGTAATATCATTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGG
TTTCTACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTC
AAGACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTAG
CAGCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAGGT
TTCCTGAACTTGAGGTTAAAGAAATGGCTAAGGGCATTGATCACTCGAAGCTGTGCTAT
CATCCCAACTATGATTGTTGCACTTGTTTTTGATACCTCCGAAGACTCACTAGATGTTCT
GAATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCT

33



CTGCTTAGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGACCCCATTCTTAAGA

TGGTATCTTGGCTTGTGGCTGCCCTGGTGATGGTAATCAATGGTTACCTTTTGCTCGACT

TTTTCTTCAATGAAGTGACCGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGGTG
CATATGTTGCGTTTATAATTTATCTCATTTCTAGGGGCTTTACATGTTTCTCCCGGTGCTG
TCCATCTAAACAGATAGAAGTAGAG

>P. maximowiczii _NRAMP3.1_CDS
ATGCCTTTACCAGAAGAAGACCCACAACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTCCTTTCATTTGGGATTGATTATGACACCGAAAGCGGTGGC
TCAACGGTGGTGCCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCCGATTGCTTTATCTTCCTATTT
CTTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATTCTCATTGGAATAAT
GGCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCCGAACTTTTTCT
AGGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTTGGAGTTGTGG
GTTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGA
TTGACCACAATAAGAAAGGCCAAGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACTGTTTTTGCTAAA
GGTTTCCACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGGTTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCTAAGGAGCAAATCATGGGCACTTTCACAGTTGGCCCCATTCTTAAG
ATGGTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTGACTGGAGTAGTGTTTACCACTGTGGTATGCGCTTTTACAGGAG
CATATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTTACCATTTCCACTTGGTACTG
TCCTACC

>P. maximowiczii _NRAMP3.2_CDS
ATGCCTGTAGAAGAAAACCACCAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
ATGTCCATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGCAG
TTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGACATTTAGCTGAGCTGTGTAGAGA
AGAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATTGG
TGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAATGGGTT
TGTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTA
GAGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGC
AGTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTGGG
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TATCTTAATTCCAAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTT
GCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATCG
ACCACAATAAGAAAGACCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAAC
CACTGCCCTTGTAATATCGTTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGG
TTTCTACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTC
AAGACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTAG
CAGCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAGGT
TTCCTGAACTTGAGGTTAAAGAAATGGCTAAGGGCATTGATCACTCGAAGCTGTGCTAT
CATCCCAACTATGATTGTTGCACTTGTTTTTGATACCTCCGAAGACTCACTAGATGTTCT
GAATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCT
CTGCTTAGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGCCCCATTCTTAAGA
TGGTAGCTTGGCTTGTGGCTGCCCTGGTGATGGTAATCAATGGTTACCTTTTGCTCGACT
TTTTCTTCAATGAAGTGACTGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGGTG
CATATGCTGCGTTTATAATTTATCTCATTTCTAGGGGCTTTACATGTTTCTCCCGGTGTTG
TCCATCTAAACAGATAGAAGTAGAG

>P. euphratica_ NRAMP3.1_CDS
ATGCCTTTACCAGAAGAAGACCCCCAACCTTTATTAGAAGACCAAGAAGAAACAGCTTA
TGATTCTAACGGGAAAGTCCTTTCGTTTGGGATTGATTATGACACCGAAAGTGGTGGCT
CAACGGTGGTGCCGTCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTTT
TAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCAA
TTGCAGGATATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGCA
GTTGCTGTCAGCGAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGGAGAG
AAGAGTANCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATTG
GTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCTATTCAGATTTTGAGTAATGGG
GTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCCTCCGATAGCTTTATCTTCCTATTTC
TTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATTCTCATTGGAATAATG
GCAGTGACATTTGCGTGCATGTTTGCTGATGCAAAACCCAGTGCCCCCGAACTTTTTCTA
GGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCAGTTGGAGTTGTGGG
TTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGAT
TGACCACAATAAGAAAGGCCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGAACAATTTGTTTGTGACAACCGTGTTTGCTAAA
GGTTTCCACAGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAGGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGGTTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCGTCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCTAAGGAGCAAATCATGGGCACTTTCACAGTTGGCCCCATTCTTAAG
ATGGTTTCTTGGTTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTAACTGGAGTAGTGTTTATCACTGTGGTATGCGCTTTTACAGGAG
CATATGTTACGTTTACAATTTATCTCATTTCTAGGGAAGTTACCATTTCCACTTGGTACTG
TCCCTCC

>P. euphratica_ NRAMP3.2_CDS
ATGCCTGTAGAAGAAAACCAACAACTTTTATTGCAAGAAGAAGAAGAAGATAGAGCTT
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ATGATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACTGAAAGCAGTGGC
TCAACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTATTTACTGGTCCTGGGTTT
TTAATGTCCATTGCGTTTTTGGATCCTGGAAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATCGCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGC
AGTTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGAAGGCATTTAGCTGAGCTGTGTAGA
GAAGAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAATGG
GTTTTTTCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTC
TAGAGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTACTTATTGGAATAATG
GCAGTTACATTTGGATGGATGTTTGGAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTG
GGTATCTTAATTCCAAAACTTAGCTCCAGAACAATACAACAAGCTGTTGGAGTTGTGGG
TTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGAT
CGACCACAGTAAGAAAGACCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACCACTGCCCTTGTAATATCGTTCCTAATCAATTTGTTTGTGACAACTGTTTTTGCTAAA
GGTTTCTACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATT
AGCAGCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAG
GTTTCCTGAACTTGAGGTTAAAGAAATGGCTAAGGGCATTGATCACTCGAAGCTGTGCT
ATCATCCCAACTATGATTGTTGCACTTGTTTTTGATACCTCAGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATGTGCTTCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTT
CTCTGCTTAGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGCCCCATTCTTCA
GATGGTATCTTGGCTTGTGGCTGCCCTGGTGATAGTAATCAATGGTTACCTTTTGCTTGA
CTTTTTCGTAAATGAAGTGACCGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGG
TGCATACGTTGTGTTTATAATTTATCTCATTTCTAGGGGCGTTACATGTTTCTCCTGGTGC
TGTCCATCAAAACAGATAGAAGTAGAG

>P. ussuriensis NRAMP3.1_CDS
ATGCCTTTACCAGAAGAAGACCCACAACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTCCTTTCATTTGGGATTGATTATGACACCGAAAGCGGTGGC
TCAACGGTGGTGCCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCCGATTGCTTTATCTTCCTATTT
CTTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATTCTCATTGGAATAAT
GGCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCCGAACTTTTTCT
GGGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTTGGAGTTGTGG
GTTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGA
TTGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACTGTTTTTGCTAAA
GGTTTCCACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGGTTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTAGATGTT
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CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCTAAGGAGCAAATCATGGGCACTTTCACAGTTGGCCCCATTCTTCAG
ATGGTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTGACTGGAGTAGTGTTTACCACTGTGGTATGCGCTTTTACAGGAG
CATATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTTACCATTTCCACTTGGTACTG
TCCTACC

>P. ussuriensis NRAMP3.2_CDS
ATGCCTGTAGAAGAAAACCACCAACCATTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
ATGTCCATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGCAG
TTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGACATTTAGCTGAGCTGTGTAGAGA
AGAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATTGG
TGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAATGGGTT
TGTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTA
GAGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGC
AGTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTATTTCTGG
GTATCTTAATTCCAAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGT
TGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATC
GACCACAATAAGAAAGACCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAA
CCACTGCCCTTGTAATATCGTTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAG
GTTTCTACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTT
CAAGACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTA
GCAGCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAGG
TTTCCTGAACTTGAGGTTAAAGAAATGGCTAAGGGCATTGATCACTCGAAGCTGTGCTA
TCATCCCAACTATGATTGTTGCACTTGTTTTTGATACCTCCGAAGACTCACTAGATGTTC
TGAATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTC
TCTGCTTAGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGCCCCATTCTTAAG
ATGGTAGCTTGGCTTGTGGCTGCCCTGGTGATGGTAATCAATGGTTACCTTTTGCTCGAC
TTTTTCTTCAATGAAGTGACCGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGGT
GCATATGCTGCGTTTATAATTTATCTCATTTCTAGGGGCTTTACATGTTTCTCCCGGTGCT
GTCCATCTAAACAGATAGAAGTAGAG

>P. nigra_ NRAMP3.1_CDS
ATGCCTGTACCAGAAGAAGACCCACAACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTTCTTTCATTTGGGATTGATTATGACACCGAAAGCGGTGGC
TCAACGGTGGTGCCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTAGCTGAGCTATGTAGA
GAAGAGTATCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCTGATTGCTTTATCTTCCTATTTC
TTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATTCTCATTGGAATAATG
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GCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCCGAACTTTTTCTA
GGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTTGGAGTTGTGGG
TTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGAT
TGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTTAGATACTACTCCATAGAGTCAA
CTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACCGTTTTTGCTAAAG
GTTTTCACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTT
CAAGACAAATACGGGGGTGGGTTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATTA
GCAGCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAGG
TTTCCTGAACTTGGGGTTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCTA
TCATCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCGCTAGATGTTCT
GAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTCGCACTCATCCCTCTTCT
TTGCTTGGTCTCGAAGGAGCAAATCATGGGCACTTTCACAGTTGGCCCCATTCTTCAGAT
GGTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACTTT
TTCTCCAATGAAGTAACTGGAGTAGCGTTTACCACTGTGGTATGCGCTTTTACAGGAGC
ATATGTTGCGTTTATAATTTATCTCATTTCTAGGGAAGTTACCATTTCCACTTGGTACTGT
CCCACC

>P. nigra_ NRAMP3.2_CDS
ATGCCTGTAGAAGAAAACCACCAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTAGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
ATGTCCATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGCAG
TTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGA
AGAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATTGG
TGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAATGGGTT
TGTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGGTTCATATTCCTATTTCTA
GAGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGC
AGTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTAGG
TATCTTAATTCCAAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTT
GCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATCG
ACCACAATAAGAAAGACCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAAC
CACTGCCCTTGTAATATCGTTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGG
TTTCTACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTC
AAGACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTAG
CAGCTGGCCAAAGCAGCACCATTACTGGGACCTATGCAGGACAGTTTATCATGGGAGGT
TTCCTGAACTTGAGGTTAAAGAAATGGCTAAGGGCACTGATCACTCGAAGCTGTGCTAT
CATCCCAACTATGATTGTTGCACTTGTTTTTGATACCTCCGAAGACTCACTAGATGTTCT
GAATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCT
CTGCTTAGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGCCCCACTCTTCAGA
TGGTATCTTGGCTTGTGGCTGCCCTGGTGATGGTAATCAATGGTTACCTTTTACTCGACT
TTTTCTTCAATGAAGTGACCGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGGTG
CATATGTTGCGTTTATAATTTATCTCATATCTAGGGGCTTTACGTGTTTCTCCCGGTGCTG
TTCATCTAAACAGATAGAAGTAGAG

>P. deltoides_ NRAMP3.1_CDS
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ATGCCTTTACCAGAAGAAGACCCACAACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTCCTTTCATTTGGGATTGATTATGACACCGAAAGCGGTAGC
TCAACGGTGGTGCCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGATATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCCGATTGCTTTATCTTCCTATTT
CTTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATTCTCATTGGAATAAT
GGCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCCGAACTTTTTCT
GGGCATTTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTTGGAGTTGTGG
GTTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGA
TTGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACCGTTTTTGCTAAA
GGTTTTCATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGGTTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCTAAGGAGCAAATCATGGGCACTTTCACAGTTGGCCCCATTCTTCAG
ATGGTTTCTTGGCTTGTAGCTGCCTTGGTGATGTTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTAACTGGAGTAGTGTTTACCACTGTGGTATGCGCTTTTACAGGAG
CATATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTTACCATTTCCACTTGGTACTG
TCCCACC

>P. deltoides NRAMP3.2_CDS
ATGCCAGTAGAAGAAAACCACCAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
ATGTCCATTGCGTTTTTGGATCCTGGAAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGCAG
TTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGA
AGAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATTGG
TGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAATGGGTT
TGTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTA
GAGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGC
AGTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTGGG
TATCTTAATTCCAAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTT
GCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATTG
ACCACAATAAGAAAGGCCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAAC
CACTGCCCTTGTAATATCGTTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGG
TTTCTACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTC
AAGACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTAG
CAGCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAGGT
TTCCTGAACTTGAGGTTAAAGAAATGGCTAAGGGCATTGATCACTCGAAGCTGTGCTAT
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AATCCCAACTATGATTGTTGCACTTGTTTTTGATACCTCCGAAGACTCACTAGATGTTCT
GAATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCT
CTGCTTAGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGCCCCATTCTTCAGA
TGGTAGCTTGGCTTGTGGCTGCCCTGGTGATGGTAATCAATGGTTACCTTTTACTCGACT
TTTTCTTCAATGAAGTGACCGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGGTG
CATATGCTGCGTTTATAATTTATCTCATATCTAGGGGCTTTACATGTTTCTCCCGGTGCTG
TCCATCCAAACAGATAGAAGTAGAG

>P. tremula_NRAMP3.1_CDS
ATGCCTTTACCAGAAGAAGACCCACAACCTTTATTAAAAGACCAAGAAGAAACAGCTC
ATGATTCTGACGGGAAAGTCCTTTCATTTGGGATTGATTATGACACCGAAAGCGGTGGC
TCAACGGTGGTGCCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACCTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATAGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCCGATTGCTTTATCTTCCTATTT
CTTGAGAACTACGGTGTGAGGAAACTGGAGGCTGCTTTTGGGATCCTCATTGGAATAAT
GGCAGTGGCATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCTGAACTTTTTCT
GGGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTCGGAGTTGTGG
GTTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGA
TTGACTGCAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACCATTTTTGCTAAA
GGTTTCCACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGATTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCCAAGGAGCAAATCATGGGCACTTTCACAGTCGGCCCCATTCTTAAG
ATGGTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTAACTGGAGTAGTGTTTACCACTGTGGTATGCGCTTTTACAGGAG
CATATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTATCCATTTCCACTTGGTACTG
TCCCACC

>P. tremula_ NRAMP3.2_CDS
ATGTCTGTAGAAGAAAACCAACAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGATTTTTA
ATGTCCATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTCTGGGCTACTGCTATGGGGTTGTTGGTGCAGT
TGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGAA
GAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATTGGT
GCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTCTTAAGATCTTGAGTAATGGGTTT
TTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTAG

40



AGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGCA
GTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTGGGT
ATCTTAATTCCCAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTTG
CATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATCGA
CCACAATAAGAAAGGCCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAACC
ACTGCCCTTGTAATATCGTTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGGTT
TCTATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTCAA
GACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGCATTGGATTATTAGCA
GCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAGGTTT
CCTGAACTTGAGGTTAAAGAAATGGTTAAGGGCATTGATCACTCGAAGCTGTGCTATCA
TCCCAACTATGATTGTTGCACTTGTTTTTGATGCCTCCGAAGACTCACTAGATGTTCTGA
ATGAATGGCTAAATGTGCTGCAATCAATACAGATTCCTTTTGCACTCATTCCTCTTCTCT
TCTTGGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGTCCCATTCTTAAGATG
GTATCTTGGCTTGTGGCTGCCCTGGTGATAGTAATCAATGGTTACCTTTTGCTCGACTTTT
TCGTCAATGAAGTGACCGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGGTGCA
TATGTTGCGTTTATAATTTATCTCATTTCTAGGGGCTTTAAATGTTTCTCCTGGTGCTGTC
AATCTAAACAGATAGAAGTAGAG

>P. tremuloides. NRAMP3.1_CDS
ATGCCTTTACCAGAAGAAGACCCACAACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTCCTTTCATTTGGGATTGATTATGACACCGAAAGCGGTGGC
TCAACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTT
TTAATGTCCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGAGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACCTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATAGCTATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCCGATTGCTTTATCTTCCTATTT
CTTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATCCTCATTGGAATAAT
GGCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCTGAACTTTTTCT
GGGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTCGGAGTTGTGG
GTTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGA
TTGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACCATTTTTGCTAAA
GGTTTCCACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
GTTTCCTGAACTTGGGATTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTATAATTGTTGCACTTGTTTTTGATACCTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCCAAGGAGCAACTCATGGGCACTTTCACAGTTGGCCCCATTCTTAAG
ATGGTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTAACTGGAGTATTGTTTACCACTGTGGTATGCGCTTTTACAGGAG
CATATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTATCCATTTCCACTTGGTACTG
TCCCACC
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>P. tremuloides_ NRAMP3.2_CDS
ATGCCTGTAGAAGAAAACCAACAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
ATGTCCATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGCAG
TTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGA
AGAGTATCCAACCTGGGCTTCAATGGTTTTGTGGATTATGGCTGAGTTGGCTTTGATTGG
TGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTCTTAAGATCTTGAGTAATGGGTT
TTTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTA
GAGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGACTAATGGC
AGTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTGGG
TATCTTAATTCCCAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTT
GCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATCG
ACCACAATAAGAAAGGCCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAAC
CACTGCCCTTGTAATATCGTTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGG
TTTCTATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTC
AAGACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTAG
CAGCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAGGT
TTCCTGAACTTGAGGTTAAAGAAATGGTTAAGGGCATTGATCACTCGAAGCTGTGCTAT
CATCCCAACTATGATTGTTGCACTTGTTTTTGATGCCTCCGAAGACTCACTAGATGTTCT
GAATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCT
CTGCTTGGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGCCCCATTCTTAAGA
TGGTATCTTGGCTTGTGGCTGCCCTGGTGATAGTAATCAATGGTTACCTTTTGCTCGACT
TTTTCGTCAATGAAGTGGCCGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGGTG
CATATGTTGCGTTTATAATTTATCTCATTTCTAGGGGCTTTACATGTTTCTCCTGGTGCTG
TCCATCTAAACAGATAGAAGTAGAG

>P. grandidentata_ NRAMP3.1_CDS
ATGCCTTTACCAGAAGAAGACCCACAACCTTTATTAAAAGACCAAGAAGAAACAGCTT
ATGATTCTGACGGGAAAGTCCTTTCATTTGGGATTGATTATGACACCGAAAGCGGTGGC
TCAACGGTGGTGCCATCATTTTCATGGAGAAAATTATGGTTGTTCACTGGTCCTGGGTTT
TTAATGTGCATTGCTTTTTTGGACCCTGGCAATTTGGAAGGGGATCTTCAGGCTGGTGCA
ATTGCAGGGTATTCTTTGCTTTGGCTTCTCTTATGGGCTACTGCTATGGGTTTGTTGGTGC
AGTTGCTGTCAGCAAGGCTTGGGGTGGCTACAGGAAGGCATTTGGCTGAGCTATGTAGA
GAAGAGTATCCAACTTGGGCTCGAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATT
GGTGCTGATATACAAGAAGTTATTGGGAGTGCTATTGCCATTCAGATTTTGAGTAATGG
GGTTTTGCCTTTGTGGGCTGGTGTTATTATTACTGCTTCCGATTGCTTTATCTTCCTATTT
CTTGAGAACTACGGTGTGAGGAAATTGGAGGCTGCTTTTGGGATCCTCATTGGAATAAT
GGCAGTGACATTTGCGTGGATGTTTGCTGATGCAAAACCCAGTGCCCCTGAACTTTTTCT
GGGCATCTTAATTCCAAAACTTAGCTCCAAAACAATAAAACAGGCTGTCGGAGTTGTGG
GTTGCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGA
TTGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCA
ACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACCATTTTTGCTAAA
GGTTTCCACGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCT
TCAAGATAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATCGGGTTATT
AGCAGCTGGCCAAAGTAGCACCATTACTGGCACTTATGCAGGGCAGTTTATCATGGGAG
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GTTTCCTGAACTTGGGATTAAAGAAATGGCTGAGGGCATTGATTACTCGAAGCTGTGCT
ATCATCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTAGATGTT
CTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTT
CTTTGCTTGGTCTCCAAGGAGCAACTCATGGGCACTTTTACAGTTGGCCCCATTCTTAAG
ATGGTTTCTTGGCTTGTAGCTGCCTTGGTGATGCTAATCAATGGTTACCTTTTGCTTGACT
TTTTCTCCAATGAAGTAACTGGAGTAGTGTTTACCACTGTGGTATGCGCTTTTACAGGAG
CGTATGTTACGTTTATAATTTATCTCATTTCTAGGGAAGTATCCATTTCCACTTGGTACTG
TCCCACC

>P. grandidentata. NRAMP3.2_CDS
ATGCCTGTAGAAGAAAACCAACAACCTTTATTGCAAGAAGAAGAAGAAAGAGCTTATG
ATTCTGATGAGAAAGTGCTCATAATTGGGGTTGATTCTGACACGGAAAGCGGTGGCTCA
ACGGTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTA
ATGTCAATTGCGTTTTTGGATCCTGGGAATTTGGAAGGGGATCTTCAGGCTGGTGCAATC
GCAGGCTACTCTTTGCTTTGGCTTCTTTTATGGGCTACTGCTATGGGGTTGTTGGTGCAG
TTGCTTTCAGCGAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGA
AGAGTATCCAACCTGGGCTTCAATGATTTTGTGGATTATGGCTGAGTTGGCTTTGATTGG
TGCTGATATACAAGAGGTTATTGGAAGTGCTATTGCTCTTAAGATCTTGAGTAATGGGTT
TTTGCCTTTGTGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTA
GAGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTTATTGGAATAATGGC
AGTTACATTTGGATGGATGTTTGCAGATGCAAAACCCAGTGCCTCCGAACTTTTTCTGGG
TATCTTAATTCCCAAACTTAGCTCCAGAACAATACAACAGGCTGTTGGAGTTGTGGGTT
GCATTATCATGCCTCACAATGTGTTCTTGCATTCTGCTCTTGTACAGTCAAGGGAGATCG
ACCACAATAAGAAAGGCCGGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAAC
CACTGCCCTTGTAATATCGTTCGTAATCAATTTGTTTGTGACGACTGTTTTTGCTAAAGG
TTTCTATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTC
AAGACAAATACGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTATTAG
CAGCTGGCCAAAGCAGCACCATTACTGGCACTTATGCAGGACAGTTTATCATGGGAGGT
TTCCTGAACTTGAGGTTAAAGAAATGGTTAAGGGCATTGATCACTCGAAGCTGTGCTAT
CATCCCAACTATGATTGTTGCCCTTGTTTTTGATGCCTCCGAAGACTCACTAGATGTTCT
GAATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCT
CTGCTTGGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCGGCCCCATTCTTAAGA
TGGTATCTTGGCTTGTGGCTGCCCTGGTGATAGTAATCAATGGTTACCTTTTGCTCGACT
TTTTCGTCAATGAAGTGGCCGGAGTAGCGTTTACCACTGTAGTATGCGGTTTTACAGGTG
CATATGTTGCATTTATAATTTATCTCATTTCTAGGGGCTTTACATGTTTCTCCCGGTGCTG
TCCATCTAAACAGATAGAAGTAGAG

>S. purpurea_ NRAMP3_CDS
ATGTCTTTAGATGAAAACCAGCAACCTTTATTGCAAGAAGAAGAAGAGAGAGCTTATGA
TTCTGATGAGAAAGTGCTCGTAATTGGGATTGATTCTGACGCCGAAAGCGGTGGAACGG
TGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTAATGT
CCATTGCGTTTTTGGATCCTGGAAATTTGGAAGGGGATCTTCAGGCTGGTGCAATTGCA
GGCTACTCTTTGCTTTGGCTCCTTTTTTGGGCCACTGCTATGGGGTTGTTGGTGCAGTTGC
TGTCAGCCAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGAAGA
GTATCCAACCTGGGCTAGAATGATTTTGTGGATTATGGCTGAGTTAGCTTTGATTGGTGC
TGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAACGGGGTTG
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TGCCTTTATGGGCTGGTGTTACTATTACTGCTTGTGACAGCTTCATCTTCCTATTTCTAGA
GAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTCATTGGAGTCATGGCAG
TTACATTTGGATGGATGTTTGCTGATGCCAAACCCAGTGCCTCCGAACTTTTTCTGGGTA
TCTTTATTCCAAAACTTAGCTCCAGAACAATACAGCAGGCTGTAGGAGTTGTGGGTTGC
ATTATCATGCCTCACAATGTGTTCCTGCATTCTGCTCTTGTACAGTCAAGGGAGATCGAC
CACAATAATAAAGTCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAACCAC
TGCCCTTGTGATATCGTTCGTAATCAATTTGTTCGTGACGACTGTGTTTGCTAAAGGTTT
CTATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTCAAG
ACAAATACGGGGGTGGATTTTTCCCAATCTTATACATCTGGGGTATTGGATTATTAGCTG
CTGGCCAAAGTAGCACCATTACTGGGACCTATGCAGGACAGTTTATAATGGGAGGTTTC
CTGAACATGAGGTTAAAGAAATGGCTAAGGGCATTGATCACTCGAAGTTGTGCTATCAT
CCCAACGATAATTGTTGCTCTTATTTTTGATACCTCTGAAGATTCTCTAGATGTTCTGAAT
GAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCTCTGT
TTGGTCTCCAAGGAGCGAATCATGGGCACTTTCAAAATTGGCTCCATCCTTAAGGTCGTT
TCTTGGCTTGTGGCGGCCCTGGTGATAGTAATCAATGGTTACCTTTTGCTCGACTTTTTCT
TCAATGAAGTGACTGGAGTAGCGTTTACCACTGTAGTATGCACTTTTACAGCTGCATATG
CTGCGTTTATAATTTATCTCACTTCCAGGGGCGTTACATGTTCTTCCTGGCGCGGCCCAC
CTAAACAGATAGAAGTAGAG

>S. suchowensis NRAMP3_CDS
ATGTCTTTAGATGAAAACCAGCAACCATTATTGCAAGAAGAAGAAGAGAGAGCTTATG
ATTCTGATGAGAAAGTGCTCGTAATTGGGATTGATTCTGACGCCGAAAGCGGTAGAACG
GTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTCTTAATG
TCCATTGCGTTTTTGGATCCTGGAAATTTGGAAGGGGATCTTCAGGCTGGTGCAATTGCA
GGCTACTCTTTGCTTTGGCTCCTTTTATGGGCCACTGCTATGGGGTTGTTGGTGCAGTTG
CTGTCTGCCAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGAAGA
GTATCCAACCTGGGCTAGAATGATTTTGTGGATTATGGCTGAGTTAGCTTTGATTGGTGC
TGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAACGGGGTTG
TGCCTTTATGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTAGA
GAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTCATTGGAGTCATGGCAG
TTACATTTGGATGGATGTTTGCTGATGCCAAACCCAGTGCCTCCGAACTTTTTCTGGGTA
TCTTAATTCCAAAACTTAGCTCCAGAACAATACAGCAGGCTGTAGGAGTTGTGGGTTGC
ATTATCATGCCTCACAATGTGTTCCTGCATTCTGCTCTTGTACAGTCAAGGGAGATCGAC
CACAATAATAAAGTCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAACCAC
TGCCCTTGTGATATCGTTCGTAATCAATTTGTTCGTGACGACTGTGTTTGCTAAAGGTTT
CTATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTCAAG
ACAAATACGGGGGTGGATTTTTTCCAATCTTATACATCTGGGGTATTGGATTATTAGCTG
CTGGCCAAAGTAGCACCATTACTGGGACGTATGCAGGACAGTTTATCATGGGAGGTTTC
CTGAACATGAGGTTAAAGAAATGGCTAAGGGCATTGATCACTCGAAGTTGTGCTATCAT
CCCAACGATAATTGTTGCGCTTATTTTTGATACCTCTGAAGATTCTCTAGATGTTCTGAA
TGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCTCTG
TTTGGTCTCCAAGGAGCGAATCATGGGCACTTTCAAAATTGGCTCCATCCTTAAGGTCGT
TTCTTGGCTTGTGGCGGCCCTGGTGATAGTAATCAATGGTTACCTTTTGCTCGACTTTTTC
TTCAATGAAGTGACTGGAGTAGCGTTTACCACTGCAGTATGCACTTTCACAGCTGCATA
TGCTGCGTTTATAATTTACCTCACTTCCAGGGGCATTACATGTTCTTCCTGGCGCGGCCC
ACCTAAACAGATAGAAGCAGAG
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>S. brachista_ NRAMP3_CDS
ATGTCTTTAGATGAAAACCAGCAACCATTATTGCAAGAAGAAGAAGAGAGAGCTTATG
ATTCTGATCAGAAAGTGCTCGTAATTGGGATTGATTCTGACGCCGAAAGCGGTGGCACG
GTGTTACCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTAATG
TCCATTGCGTTTTTGGATCCTGGAAATTTGGAAGGGGATCTTCAGGCTGGTGCGATTGCA
GGCTACTCTTTGCTTTGGCTCCTTTTATGGGCCACTGCTATGGGGTTGTTGGTGCAGTTG
CTGTCAGCCAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGAAG
AGTATCCAACCTGGGCTAGAATGATTTTGTGGATTATGGCTGAGTTAGCTTTGATTGGTG
CTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAACGGGGTT
GTGCCTTTATGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTAG
AGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTAATTGGAGTAATGGCA
GTTACATTTGGAATGATGTTTGCTGATGCCAAACCCAGTGCCTCCGAACTTTTTCTGGGT
ATCTTAATCCCAAAACTTAGCTCCAGAACAATACAACAGGCTGTAGGAGTTGTGGGTTG
CATTATCATGCCTCACAATGTGTTCCTGCATTCTGCTCTTGTACAGTCAAGGGAGATCGA
CCACAATAATAAAGTCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAACCA
CTGCCCTTGTAATATCGTTCGTAATCAATTTGTTCGTGACGACTGTGTTTGCTCAAGGTTT
CTATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTCAAG
ACAAATACGGGGGTGGATTTTTCCCAATCTTATACATCTGGGGTATTGGATTATTAGCTG
CTGGCCAAAGTAGCACCATTACAGGGACCTATGCAGGACAGTTTATCATGGGAGGTTTC
CTGAACATGAGGTTAAAGAAATGGCTGAGGGCATTGATCACTCGAAGTTGTGCTATCAT
CCCAACGATAATTGTTGCGCTTGTTTTTGAAACCTCTGAAGAGTCTCTAGATGTTCTGAA
TGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCTCTG
TTTGGTCTCCAAGGAGCGAATCATGGGCACTTTCAAAATTGGCTCCATTCTTAAGGTCGT
TTCTTGGCTTGTGGCGGCCCTGGTGATAATAATCAATGGTTACCTTTTGCTCGACTTTTTC
TTCAATGAAGTGACTGGAGTAGCGTATACCACTGCAGTATGCACTTTTACAGCTGCATA
TGCTGCGTTTATAATTTATCTCACTTCTAGGGGCGTTACATGCTCTTCCTGGCGCGGCCC
ACCTAAACAGAATCAACAGATAGAAGTAGAG

>S. eriocephala_ NRAMP3_CDS
ATGTCTTTAGATGAAAACCAGCAAGCTTTATTGCAAGAAGAAGAAGAGAGAGCTTATG
ATTCTGATGAGAAAGTGCTCGTAATTGGGGTTTATTCTGACGCCGAAAGCGGTGGCACG
GTGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTCTTAATG
TCCATTGCGTTTTTGGATCCTGGAAATTTGGAAGGGGATCTTCAGGCTGGTGCAATTGCA
GGCTACTCTTTGCTTTGGCTCCTCTTATGGGCTACTGCTATGGGGTTGTTGGTGCAGTTG
CTGTCAGCCAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGAAG
AGTATCCAACCTGGGCTAGAATGATTTTGTGGATTATGGCTGAGTTAGCTTTGATTGGAG
CTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAACGGGGTT
GTGCCTTTATGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTAG
AGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTAATTGGAGTCATGGCA
GTTACATTTGGATGGATGTTTGCTGATGCGAAACCCAGTGCCTCCGAACTTTTTCTGGGT
ATCTTAATTCCAAAACTTAGCTCCAGAACAATACAGCAGGCTGTAGGAGTTGTGGGTTG
CATTATCATGCCTCACAATGTGTTCCTGCATTCTGCTCTTGTACAGTCAAGGGAGATCGA
CCACAATAATAAAATCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAACCA
CTGCCCTTGTAATATCGTTCGTAATCAATTTGTTCGTGACGACTGTGTTTGCTAAAGGTT
TCTATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTCAA
GACAAATACGGGGGTGGATTTTTCCCAATCTTATACATCTGGGGTATTGGATTATTAGCT
GCTGGCCAAAGTAGCACCATTACTGGGACCTATGCAGGACAGTTTATCATGGGAGGTTT
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CCTGAACATGAGGTTAAAGAAATGGATAAGGGCATTGATCACTCGAAGTTGTGCTATCA
TCCCAACGATAATTGTTGCGCTTATTTTTGATACCTCTGAAGATTCTCTAGATGTTCTGA
ATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCTCT
GTTTGGTCTCCAAGGAGCGAATCATGGGCACTTTCAAAATTGGCTCCATCCTTAAGGTC
GTTTCTTGGCTTGTGGCGGCCCTGGTGATGGTAATCAATGGTTACCTTTTGCTCGACTTTT
TCTTCAATGAAGTGACCGGAGTAGCGTTTACCACTGCAGTATGCACTTTTACAGCTGCAT
ATGCTGCGTTTATAATTTATCTCACTTCCAGGGGCGTTACATGTTCTTCCTGGCGCGGCC
CACCTAAACAGATAGAAGTAGAG

>S. sachalinensis NRAMP3_CDS
ATGTCTTTAGATGAAAACCAGCAACCTTTATTGCAAGAAGAAGAAGAGAGAGCTTATGA
TTCTGATGAGAAAGTGCTCGTAATTGGGATTGATTCTGACGCCGAAAGCGGTGGAACGG
TGTTGCCACCGTTTTCATGGAAAAAGTTATGGTTGTTTACTGGTCCTGGGTTTTTAATGT
CCATTGCGTTTTTGGATCCTGGAAATTTGGAAGGGGATCTTCAGGCTGGTGCAATTGCA
GGCTACTCTTTGCTTTGGCTCCTTTTATGGGCCACTGCTATGGGGTTGTTGGTGCAGTTG
CTGTCAGCCAGGCTTGGAGTGGCTACAGGGAGGCATTTAGCTGAGCTGTGTAGAGAAG
AGTATCCAACCTGGGCTAGAATGATTTTGTGGATTATGGCTGAGTTAGCTTTGATTGGTG
CTGATATACAAGAGGTTATTGGAAGTGCTATTGCTATTAAGATCTTGAGTAACGGGGTT
GTGCCTTTATGGGCTGGTGTTACTATTACTGCTTGTGATTGCTTCATCTTCCTATTTCTAG
AGAACTACGGTGTGAGAAAATTGGAGGCTGTATTTGCGGTCCTCATTGGAGTCATGGCA
GTTACATTTGGATGGATGTTTGCTGATGCCAAACCCAGTGCCTCCGAACTTTTTCTGGGT
ATCTTAATTCCAAAACTTAGCTCCAGAACAATACAGCAGGCTGTAGGAGTTGTGGGTTG
CATTATCATGCCTCACAATGTGTTCCTGCATTCTGCTCTTGTACAGTCAAGGGAGATCGA
CCACAATAATAAAGTCCAGGTTCAAGAAGCTCTCAGATACTACTCCATAGAGTCAACCA
CTGCCCTTGTGATATCGTTCGTAATCAATTTGTTCGTGACGACTGTGTTTGCTAAAGGTT
TCTATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTCAA
GACAAATACGGGGGTGGATTTTTCCCAATCTTATACATCTGGGGTATTGGATTATTAGCT
GCTGGCCAAAGTAGCACCATTACTGGGACCTATGCAGGACAGTTTATCATGGGAGGTTT
CCTGAACATGAGGTTAAAGAAATGGCTAAGGGCATTGATCACTCGAAGTTGTGCTATCA
TCCCAACGATAATTGTTGCGCTTATTTTTGATACCTCTGAAGATTCTCTAGATGTTCTGA
ATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTCTTCTCT
GTTTGGTCTCCAAGGAGCGAATCATGGGCACTTTCAAAATTGGCTCCATCCTTAAGGTC
GTTTCTTGGCTTGTGGCGGCCCTGGTGATAGTAATCAATGGTTACCTTTTGCTCGACTTTT
TCTTCAATGAAGTGATTGGAGTAGCGTTTACCACTGCAGTATGCACTTTCACAGCTGCAT
ATGCTGCGTTTATAATTTACCTCACTTCCAGGGGCATTACATGTTCTTCCTGGCGCGGCC
CACCTAAACAGATAGAAGCAGAG

Supplementary data S2. Partial genomic sequence of NRAMP3.1 and RNAMP3.2 retrieved from
Populus mexicana genome.

>P. mexicana_ NRAMP3.1_genomic

nnnnNnNNNNNNNNNNANNNNNNNNNNNNNNANNNNNNNNNNNNANNNNNNNNNNANANNNNNNNNNNNNNNNNNNNNN
nnnnNnNNNNNNNNNNANNNNNNNNNNNNNANNNNNNNNNNNNANNNNNNNNNNANNNNNNNNNNNNNNNNNNNNNNN
nnnnNnNNNNNNNNNNANNNNNNNNNNNNNANNNNNNNNNNNNANNNNNNNNNNANANANNNNNNNNNNNNNNNNNNN
nnnnnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNANANNNNNNNNNNANANANNNNNNNNNANANNNNNNN
nnnnnNnNNNNNNNNNANNNNNNNNNNNNNANNNNNNNNNNANANNNNNNNNNNANANANNNNNNNNNNNNNNNNNNN
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nnnnnnnnnnnnnnnnnnNnnNnnnNNnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnhnnnnnnnnnnnnnnnnnnNnnNnNNnnNNhNNhNNNnNNNNNNNhNNNNNNhNNhNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnNnnNhnnnnnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnNnnNhnnnnnNnNNNnNNNNNNNNNNNNNNNNNNNNNNNNNNhNNNNNNNNNNN
nnnnnnnnnhnnnnnnnnnnnnnnNnNnnnNnnNNnNNNnNNNNNNNNNNhNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnNnnnNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnnnnNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnNnnnNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnNnnNNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnNnnNhnnnnnNnNNNhnNNNNNNNNNNNNNNNNhNNNNNNNNNNhNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnNnnNhnnnnnNnNNNhnNNNNNNNNNNNNNNNNNhNNNNNNNNNhNNNNNNNNNNN
nnnnnnnnnnnnNNNNNnNNNNCTGGCCAAAAATTTCAATTTACAAGCTCCAGTTTCTCTTGTTTCTCTTCATTTG
TCCGACTATAGTACTGCTTTGTATCTAGGAGACAGTTAATTGGATTCTCTATTACAGGCATCTTAATTCCAAAA
CTTAGCTCCAAAACAATAAAACAGGCTGTTGGAGTTGTGGGTTGCATTATCATGCCTCACAATGTGTTCTTGC
ATTCTGCTCTTGTACAGTCAAGGGAGATTGACCACAATAAGAAAGGCCAGGTTCAAGAAGCTCTCAGATACT
ACTCCATAGAGTCAACTGCTGCCCTTGCAATATCATTCATGATCAATTTGTTTGTGACGACTGTTTTTGCTAAA
GGTTTCCATGGGACAAAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTCAAGATAAATAC
AGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGGTTATTAGCAGCTGGTCAAAGTAGCACCATTA
CTGGCACCTATGCAGGGCAGTTTATCATGGGAGGTTTCCTGAACTTGGGATTAAAGAAATGGCAGAGGGCA
TTGATTACTCGAAGCTGTGCTATCATCCCAACTATAATTGTTGCACTTGTTTTTGATACTTCTGAAGACTCACTA
GATGTTCTGAATGAATGGCTAAATATGCTTCAGTCTATTCAGATTCCTTTTGCACTCATCCCTCTTCTTTGCTTG
GTCTCCAAGGAGCAAATCATGGGCACCTTCACAGTTGGCCCCATTCTTAAGGTATGTTGACTAGTCTCTGTAA
CTCTGTTGTCCAATGTTTCTGTCATTAAACTCAAGATAACCCATTAAATTGGTGACAGTAGATTGGATCAAGG
AAGCAGTTGCCATTTTCAATTTGTTTGGAAGTTTGTGTAANNnNnNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnnnnNNnNNhnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnNnnnnnNNnNNNNNNhNNNNNNhNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnnnnNNnNNhnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnnnnNNnNnNhnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnNnnnNNnNnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnnnnNNnNnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnnnnNNnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnnnnnNnNNnNNnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnNnnnNNnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnn

>P. mexicana_NRAMP3.2_genomic

nnnnNnNNNNNNNNNNANNNNNNNNNNNNNNANNNNNNNNNNANANNNNNNNNNNANANANNNNNNNNNNNNNNNNNNN
nnnnNnNNNNNNNNNNANNNNNNNNNNNNNNANNNNNNNNNNANANNNNNNNNNNANANANNNNNNNNNNNNNNNNNNN
nnnnNnNNNNNNNNNNANNNNNNNNNNNNNNANNNNNNNNNNNNANNNNNNNNNNANANNNNNNNNNNNNNNNNNNNNN
nnnnNnNNNNNNNNNNANNNNNNNNNNNNNANNNNNNNNNNNNANNNNNNNNNNANNNNNNNNNNNNNNNNNNNNNNN
nnnnnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNANANNNNNNNNNNANNNNANNNNNNNNNANNNNNNNNN
nnnnnnNNNNNNNNNANNNNNNNNNNNNANANNNNNNNNNNANANNNNNNNNNNANANANNNNNNNNNNNNNNNNNNN
nnnnnnNnNNNNNNNNANNNNNNNNNNNNNNANNNNNNNNNNANANNNNNNNNNNANANANNNNNNNNNNNNNNNNNNN
nnnnNNNNNNNNNNNANNNNNNNNNNNNNNANANNNNNNNNNNNNANNNNNNNNNNNNNNNNNNNNANNNNNNNNNNN
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nnnnnnnnnnnnnnnnnnNnnNnnnNNnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnNnnNhnnnnNNnNNNhNNNNNNNNNNNNNNNNNhNNNNNNNNNNhNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnNNnnNnnNNnNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnNnnNhnnnnnNnNNNnNNNNNNNNNNNNNNNNNNNNNNNNNNhNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnNNnnNhnNnnNNnNNhnNnNNNNNNNNNNNNNNNNNNNNNNNNNhNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnNnnnNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnNnnNNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnNnnnNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnNnnnNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnnnnNnnNnNNnnNNhNNhNNNnNNNNNNNNNNNNNNhNNhNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnNnnNhnnnnnNnNNNhnNNNNNNNNNNNNNNNNNhNNNNNNNNNhNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnNnnNhNNnnNNnNNNnNNNNNNNNNNNNNNNNNhNNNNNNNNNNhNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnNNNNNNNNNNNNNNAATTTGTTTGTGACTACTGTT
TTTGCTAAAGGTTTCTATGGGACAGAACTGGCCAATAGTATTGGCCTTGTAAATGCAGGGCAATATCTTCAA
GACAAATATGGGGGTGGATTTTTCCCAATTTTATACATCTGGGGTATTGGATTACTAGCAGCTGGCCAAAGC
AGCACCATTACCGGAACTTATGCAGGACAGTTTATCATGGGAGGTTTCCTGAACTTGAGGTTAAAGAAATGG
CTGAGGGCATTGATCACTCGAAGCTGTGCTATCATCCCAACTATGATTGTTGCACTTGTTTTTGATACCTCCGA
AGACTCACTAGATGTTCTGAATGAATGGCTAAATGTGCTGCAGTCAATACAGATTCCTTTTGCACTCATCCCTC
TTCTCTGCTTGGTATCCAAGGAGCAAATCATGGGCACTTTCAAAATCAACCCCATTCTTAAGGTATGTTGACT
AGTCTGTTATTCTGCGGTATTTGTCTTGAAGCTTAAGATGGCCCTTTAAATTGGTGACAGTTGACTAAATCAA
GGAACCAATTGCCTTTTTCAATTNTTTGGAATCTCCATATAACCAAATCTCTCAACTTGTGTCGTTCTTCAATAC
TCCAATGCATCATAAAGTCAAAAACATGTGACATTTTGTTAATGTGTAAACATGTCTGAAATTATGCATGTGA
TGGATGAATCTTGGGTAAAAAATTGnnnnNnNnNnnnNNNNNNNhNNNNNNNNNNNNNNNNNNNNNNNNNhNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnnnnNNnNNhnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnnnnNnNnNnNhnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnnnnnNnNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnnnnNNnNnNhnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnnnnNNnNnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnNnnNnnnNNnNnNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnNNNNNnNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
nnnnnnnnnnnnnnnnnnnnnnnNnNnnNNNnNNNNNNNNNNNNNNNNNNNN

Supplementary data S3. Protein sequences used to construct the phylogenetic tree shown in figure
2. $ at the end of the name indicate incomplete protein sequences.

>P. trichocarpa_ NRAMP3.1
MPSPEEDPQPLLKDQEETAYDSDGKVLSFGIDYDTESGGSTVVPSFSWRKLWLFTGPGFLMC
IAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVRK
LEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLHS
ALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTIFAKGFHGTELANSIGLVNA
GQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRSC
AIIPTIIVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTFTVGPILKMVSW
LVAALVMLINGYLLLDFFSNEVTGVVFTTVVCAFTGAYVTFIIYLISREVTISTWYCPT*

48



>P. trichocarpa_ NRAMP3.2
MPVEENYQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWASMVLWIMAELALIGADIQEVIGSAIAIKILSNGFVPLWAGVTITACDCFIFLFLENYGVR
KLEAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFL
HSALVQSREIDHNKKDRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLV
NAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITR
SCAIIPTMIVALVFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPILKMV
AWLVAALVMVINGYLLLDFFFNEVTGVAFTTVVCGFTGAYVAFIIYLISRGFTCFSRCCPSK
QIEVE*

>P. tremula_ NRAMP3.1
MPLPEEDPQPLLKDQEETAHDSDGKVLSFGIDYDTESGGSTVVPSFSWRKLWLFTGPGFLM
CIAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEY
PTWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVR
KLEAAFGILIGIMAVAFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFL
HSALVQSREIDCNKKGQVQEALRYYSIESTAALAISFMINLFVTTIFAKGFHGTELANSIGLV
NAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITR
SCAIIPTHVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTFTVGPILKMV
SWLVAALVMLINGYLLLDFFSNEVTGVVFTTVVCAFTGAYVTFIIYLISREVSISTWYCPT*

>P. tremula_ NRAMP3.2
MSVEENQQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLFWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWASMVLWIMAELALIGADIQEVIGSAIALKILSNGFLPLWAGVTITACDCFIFLFLENYGVR
KLEAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFL
HSALVQSREIDHNKKGRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLV
NAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITR
SCAIIPTMIVALVFDASEDSLDVLNEWLNVLQSIQIPFALIPLLFLVSKEQIMGTFKIGPILKMV
SWLVAALVIVINGYLLLDFFVNEVTGVAFTTVVCGFTGAYVAFITYLISRGFKCFSWCCQSK
QIEVE*

>P. tremuloides NRAMP3.1
MPLPEEDPQPLLKDQEETAYDSDGKVLSFGIDYDTESGGSTVLPPFSWKKLWLFTGPGFLMS
IAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVRK
LEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLHS
ALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTIFAKGFHGTELANSIGLVNA
GQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRSC
AlIPTIIVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQLMGTFTVGPILKMVS
WLVAALVMLINGYLLLDFFSNEVTGVLFTTVVCAFTGAYVTFIIYLISREVSISTWYCPT*
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>P. tremuloides_ NRAMP3.2
MPVEENQQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWASMVLWIMAELALIGADIQEVIGSAIALKILSNGFLPLWAGVTITACDCFIFLFLENYGVR
KLEAVFAVLIGLMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFL
HSALVQSREIDHNKKGRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLV
NAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITR
SCAIIPTMIVALVFDASEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPILKMV
SWLVAALVIVINGYLLLDFFVNEVAGVAFTTVVCGFTGAYVAFIIYLISRGFTCFSWCCPSKQ
IEVE*

>P. grandidentata. NRAMP3.1
MPLPEEDPQPLLKDQEETAYDSDGKVLSFGIDYDTESGGSTVVPSFSWRKLWLFTGPGFLM
CIAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEY
PTWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVR
KLEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLH
SALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTIFAKGFHGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRS
CAIIPTIIVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQLMGTFTVGPILKMVS
WLVAALVMLINGYLLLDFFSNEVTGVVFTTVVCAFTGAYVTFIIYLISREVSISTWYCPT*

>P. grandidentata. NRAMP3.2
MPVEENQQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWASMILWIMAELALIGADIQEVIGSAIALKILSNGFLPLWAGVTITACDCFIFLFLENYGVRK
LEAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFLH
SALVQSREIDHNKKGRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITRS
CAIIPTMIVALVFDASEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPILKMVS
WLVAALVIVINGYLLLDFFVNEVAGVAFTTVVCGFTGAYVAFITYLISRGFTCFSRCCPSKQI
EVE*

>P. alba_NRAMP3.1
MPLPEEDPQPLLKDQEETAYDSDGKVLSFGIDYDTESGGSTVVPSFSWRKLWLFTGPGFLM
CIAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEY
PTWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVR
KLEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLH
SALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTVFAKGFHGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRS
CAIPTHVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTFTVGPILQMVS
WLVAALVMLINGYLLLDFFSNEVTGVVFTTVVCAFTGAYVTFIYLISREVTISTWYCPT*

>P. alba_NRAMP3.2
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MPVEENQQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWASMVLWIMAELALIGADIQEVIGSAIALKILSNGFLPLWAGVTITACDCFIFLFLENYGVR
KLEAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFL
HSALVQSREIDHNKKGRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLV
NAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITR
SCAIPTMIVALVFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPILKVS
WLVAALVIVINGYLLLDFFVNEVAGVAFTTVLCGFTGAYVAFITYLISRGFTCFFWCCQSKOQI
EVE*

>P. cathayana_ NRAMP3.1
MPLPEEDPQPLLKDQEETAYDSDGKVLSFGIDYDTESGGSTVVPSFSWRKLWLFTGPGFLM
CIAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEY
PTWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVR
KLEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLH
SALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTVFAKGFHGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRS
CAIIPTHVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTFTVGPILQMVS
WLVAALVMLINGYLLLDFFSNEVTGVVFTTVVCAFTGAYVTFIIYLISREVTISTWYCPT*

>P. cathayana_ NRAMP3.2
MPVEENHQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWASMVLWIMAELALIGADIQEVIGSAIAIKILSNGFVPLWAGVTITACDCFIFLFLENYGVR
KLEAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFL
HSALVQSREIDHNKKDRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLV
NAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITR
SCAIIPTMIVALVFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPILKMV
AWLVAALVMVINGYLLLDFFFNEVTGVAFTTVVCGFTGAYAAFIIYLISRGFTCFSRCCPSK
QIEVE*

>P. simonii_ NRAMP3.1
MPLPEEDPRPLLKDQEETAYDSDGKVLSFGIDYDTESGGSTVVPSFSWRKLWLFTGPGFLMC
IAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVRK
LEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLHS
ALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTVFAKGFHGTELANSIGLVNA
GQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRSC
AIIPTTIVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTFTVGPILQMVS
WLVAALVMLINGYLLLDFFSNEVTGVVFTTVVCAFTGAYVTFIIYLISREVTISTWYCPT*

>P. simonii_ NRAMP3.2
MPVEENHQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
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TWASMVLWIMTELALIGADIQEVIGSAIAIKILSNGFVPLWAGVTITACDFIFLFLENYGVRKL
EAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFLHS
ALVQSREIDHNKKDRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLVNA
GQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITRSC
AIIPTMIVALVFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPILKMVSW
LVAALVMVINGYLLLDFFFNEVTGVAFTTVVCGFTGAYVAFITYLISRGFTCFSRCCPSKQIE
VE*

>P. lasiocarpa_ NRAMP3.1
MPLPEEDPKPLLKDQEETAYDSDGKVLSFGIDYGTESGGSTVVPSFSWRKLWLFTGPGFLM
CIAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEY
PTWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVR
KLEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLH
SALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTVFAKGFHGTELANSIGLVN
AGQYLQDKYGGGFFPIFYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRS
CAIIPTIIVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTFTVGPILQMVS
WLVAALVMLINGYLLLDFFSNEVTGVVFTTVVCAFTGAYVTFIIYLISREVTISTWYCPT*

>P. lasiocarpa_ NRAMP3.2
MPVEENHQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWASMVLWIMAELALIGADIQEVIGSAIAIKILSNGFVPLWAGVTITACDWFIFLFLENYGVR
KLEAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFL
HSALVQSREIDHNKKDRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLV
NAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITR
SCAIIPTMIVALVFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIDPILKMV
SWLVAALVMVINGYLLLDFFFNEVTGVAFTTVVCGFTGAYVAFIIYLISRGFTCFSRCCPSKQ
IEVE*

>P. maximowiczii NRAMP3.1
MPLPEEDPQPLLKDQEETAYDSDGKVLSFGIDYDTESGGSTVVPSFSWRKLWLFTGPGFLM
CIAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEY
PTWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVR
KLEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLH
SALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTVFAKGFHGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRS
CAIIPTIIVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTFTVGPILKMVS
WLVAALVMLINGYLLLDFFSNEVTGVVFTTVVCAFTGAYVTFIIYLISREVTISTWYCPT*

>P. maximowiczi_NRAMP3.2

MPVEENHQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWASMVLWIMAELALIGADIQEVIGSAIAIKILSNGFVPLWAGVTITACDCFIFLFLENYGVR
KLEAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFL
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HSALVQSREIDHNKKDRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLV
NAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITR
SCAIIPTMIVALVFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPILKMV
AWLVAALVMVINGYLLLDFFFNEVTGVAFTTVVCGFTGAYAAFIIYLISRGFTCFSRCCPSK
QIEVE*

>P. euphratica_ NRAMP3.1
MPLPEEDPQPLLEDQEETAYDSNGKVLSFGIDYDTESGGSTVVPSFSWRKLWLFTGPGFLMC
IAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELWREE*P
TWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDSFIFLFLENYGVRK
LEAAFGILIGIMAVTFACMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLHS
ALVQSREIDHNKKGRVQEALRYYSIESTAALAISFMNNLFVTTVFAKGFHRTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRS
CAIVPTIIVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTFTVGPILKMVS
WFVAALVMLINGYLLLDFFSNEVTGVVFITVVCAFTGAYVTFTIYLISREVTISTWYCPS*

>P. euphratica_ NRAMP3.2
MPVEENHQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWASMVLWIMAELALIGADIQEVIGSAIAIKILSNGFVPLWAGVTITACDCFIFLFLENYGVR
KLEAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFL
HSALVQSREIDHNKKDRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLV
NAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITR
SCAIIPTMIVALVFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPILKMV
AWLVAALVMVINGYLLLDFFFNEVTGVAFTTVVCGFTGAYAAFITYLISRGFTCFSRCCPSK
QIEVE*

>P. ussuriensis. NRAMP3.1
MPLPEEDPQPLLKDQEETAYDSDGKVLSFGIDYDTESGGSTVVPSFSWRKLWLFTGPGFLM
CIAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEY
PTWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVR
KLEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLH
SALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTVFAKGFHGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRS
CAIIPTHVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTFTVGPILQMVS
WLVAALVMLINGYLLLDFFSNEVTGVVFTTVVCAFTGAYVTFIYLISREVTISTWYCPT*

>P. ussuriensis. NRAMP3.2

MPVEENHQPLLQEEEERAYDSDEKVLIIGVDSDTESGGSTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWASMVLWIMAELALIGADIQEVIGSAIAIKILSNGFVPLWAGVTITACDCFIFLFLENYGVR
KLEAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFL
HSALVQSREIDHNKKDRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLV
NAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITR
SCAIIPTMIVALVFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPILKMV
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AWLVAALVMVINGYLLLDFFFNEVTGVAFTTVVCGFTGAYAAFIIYLISRGFTCFSRCCPSK
QIEVE*

>P. nigra_ NRAMP3.1
MPVPEEDPQPLLKDQEETAYDSDGKVLSFGIDYDTESGGSTVVPSFSWRKLWLFTGPGFLM
CIAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEY
PTWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVITASDCFIFLFLENYGVR
KLEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLH
SALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTVFAKGFHGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRS
CAIIPTHVALVFEDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTFTVGPILQMVS
WLVAALVMLINGYLLLDFFSNEVTGVAFTTVVCAFTGAYVAFIYLISREVTISTWYCPT*

>P. nigra_NRAMP3.2
MPVEENHQPLLQEEEERAYDSDEKVLIIGVDSDTESGSSTVLPPFSWKKLWLFTGPGFLMSIA
FLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYPT
WASMVLWIMAELALIGADIQEVIGSAIAIKILSNGFVPLWAGVTITACDWFIFLFLENYGVRK
LEAVFAVLIGIMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFLH
SALVQSREIDHNKKDRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITRS
CAIIPTMIVALVFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPTLQMVS
WLVAALVMVINGYLLLDFFFNEVTGVAFTTVVCGFTGAYVAFITYLISRGFTCFSRCCSSKQI
EVE*

>P. deltoides. NRAMP3.1
MPLPEEDPQPLLKDQEETAYDSDGKVLSFGIDYDTESGSSTVVPSFSWRKLWLFTGPGFLMC
IAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWARMILWIMAELALIGADIQEVIGSAIAIQILSNGVLPLWAGVIITASDCFIFLFLENYGVRK
LEAAFGILIGIMAVTFAWMFADAKPSAPELFLGILIPKLSSKTIKQAVGVVGCIIMPHNVFLHS
ALVQSREIDHNKKGQVQEALRYYSIESTAALAISFMINLFVTTVFAKGFHGTELANSIGLVNA
GQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLGLKKWLRALITRSC
AlIPTIIVALVFDTSEDSLDVLNEWLNMLQSIQIPFALIPLLCLVSKEQIMGTETVGPILQMVSW
LVAALVMLINGYLLLDFFSNEVTGVVETTVVCAFTGAYVTFIIYLISREVTISTWYCPT*

>P. deltoides. NRAMP3.2
LQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYPTWASMVLWIM
AELALIGADIQEVIGSAIAIKILSNGFVPLWAGVTITACDCFIFLFLENYGVRKLEAVFAVLIGI
MAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFLHSALVQSREIDH
NKKGRVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLVNAGQYLQDKYG
GGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNLRLKKWLRALITRSCAIPTMIVALV
FDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKEQIMGTFKIGPILQMVAWLVAALVMVI
NGYLLLDFFFNEVTGVAFTTVVCGFTGAYAAFIIYLISRGFTCFSRCCPSKQIEVE*
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>S. purpurea_ NRAMP3
MSLDENQQPLLQEEEERAYDSDEKVLVIGIDSDAESGGTVLPPFSWKKLWLFTGPGFLMSIA
FLDPGNLEGDLQAGAIAGYSLLWLLFWATAMGLLVQLLSARLGVATGRHLAELCREEYPT
WARMILWIMAELALIGADIQEVIGSAIAIKILSNGVVPLWAGVTITACDCFIFLFLENYGVRK
LEAVFAVLIGVMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFLH
SALVQSREIDHNNKVQVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNMRLKKWLRALITRS
CAIIPTHVALIFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKERIMGTFKIGSILKVVSW
LVAALVIVINGYLLLDFFFNEVTGVAFTTVVCTFTAAYAAFIIYLTSRGVTCSSWRGPPKQIE
VE*

>S. brachista NRAMP3
MSLDENQQPLLQEEEERAYDSDQKVLVIGIDSDAESGGTVLPPFSWKKLWLFTGPGFLMSIA
FLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYPT
WARMILWIMAELALIGADIQEVIGSAIAIKILSNGVVPLWAGVTITACDCFIFLFLENYGVRK
LEAVFAVLIGVMAVTFGMMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFLH
SALVQSREIDHNNKVQVQEALRYYSIESTTALVISFVINLFVTTVFAQGFYGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNMRLKKWLRALITRS
CAIIPTIIVALVFETSEESLDVLNEWLNVLQSIQIPFALIPLLCLVSKERIMGTFKIGSILKVVSW
LVAALVIINGYLLLDFFFNEVTGVAYTTAVCTFTAAYAAFIIYLTSRGVTCSSWRGPPKQNQ
QIEVE*

>S. suchowensis_ NRAMP3
MSLDENQQPLLQEEEERAYDSDEKVLVIGIDSDAESGRTVLPPFSWKKLWLFTGPGFLMSIA
FLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYPT
WARMILWIMAELALIGADIQEVIGSAIAIKILSNGVVPLWAGVTITACDCFIFLFLENYGVRK
LEAVFAVLIGVMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFLH
SALVQSREIDHNNKVQVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNMRLKKWLRALITRS
CAIIPTHVALIFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKERIMGTFKIGSILKVVSW
LVAALVIVINGYLLLDFFFNEVTGVAFTTAVCTFTAAYAAFIIYLTSRGITCSSWRGPPKQIEA
E*

>S. dasyclados. NRAMP3®
MAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFLHSALVQSREIDH
NNKVQVQEAVRYYSIESTTALVISFVINLFVTTVFAQGFYGTELANSIGLVNAGQYLQDKYG
GGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNMRLKKWLRALITRSCAIIPTIIVALIF
DTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKERIMGTFKIGSILKVVSWLVAALVIVING
YLLLDFFFNEVTGVAFTTAVCTFTAAYAAFIIYLTSRGITCSSWRGPPKQIEVE*

>S. eriocephala_ NRAMP3

MSLDENQQALLQEEEERAYDSDEKVLVIGVYSDAESGGTVLPPFSWKKLWLFTGPGFLMSI
AFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYP
TWARMILWIMAELALIGADIQEVIGSAIAIKILSNGVVPLWAGVTITACDCFIFLFLENYGVR
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KLEAVFAVLIGVMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFL
HSALVQSREIDHNNKIQVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNMRLKKWIRALITRS
CAIIPTHVALIFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKERIMGTFKIGSILKVVSW
LVAALVMVINGYLLLDFFFNEVTGVAFTTAVCTFTAAYAAFITYLTSRGVTCSSWRGPPKQI
EVE*

>S. fargesii NRAMP3®
MSIAFLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCRE
EYPTWARMILWIMAELALIGADIQEVIGSAIAIKILSNGVVPLWAGVTITACDCFIFLFLENYG
VRKLEAVFAVLIGVMAVTFGMMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHN
VFLHSALVQSREIDHNNKVQVQEALRYYSIESTTALVISFVINLFVTTVFAQGFYGTELANSI
GLVNAGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNMRLKKWLRA
LITRSCAINPTHVALVFETSEESLDVLNEWLNVLQSIQIPFALIPLLCLVSKERIMGTFKIGSILK
VVSWLVAALVIINGYLLLDFFFNEVTGVAYTTAVCTFTAAYAAFITYLTSRGVTCSSWRGPP
KONQQIEVE*

>S. sachalinensis_ NRAMP3
MSLDENQQPLLQEEEERAYDSDEKVLVIGIDSDAESGGTVLPPFSWKKLWLFTGPGFLMSIA
FLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYPT
WARMILWIMAELALIGADIQEVIGSAIAIKILSNGVVPLWAGVTITACDCFIFLFLENYGVRK
LEAVFAVLIGVMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFLH
SALVQSREIDHNNKVQVQEALRYYSIESTTALVISFVINLFVTTVFAKGFYGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNMRLKKWLRALITRS
CAIIPTHVALIFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKERIMGTFKIGSILKVVSW
LVAALVIVINGYLLLDFFFNEVIGVAFTTAVCTFTAAYAAFIIYLTSRGITCSSWRGPPKQIEA
E*

>S. viminalis NRAMP3
MSLDENQQPLLQEEEERAYDSDEKVLVIGIDSDAESSGTVLPPFSWKKLWLFTGPGFLMSIA
FLDPGNLEGDLQAGAIAGYSLLWLLLWATAMGLLVQLLSARLGVATGRHLAELCREEYPT
WARMILWIMAELALIGADIQEVIGSAIAIKILSNGVVPLWAGVTITACDCFIFLFLENYGVRK
LEAVFAVLIGVMAVTFGWMFADAKPSASELFLGILIPKLSSRTIQQAVGVVGCIIMPHNVFLH
SALVQSREIDHNNKVQVQEAVRYYSIESTTALVISFVINLFVTTVFAQGFYGTELANSIGLVN
AGQYLQDKYGGGFFPILYIWGIGLLAAGQSSTITGTYAGQFIMGGFLNMRLKKWLRALITRS
CAIIPTHIVALIFDTSEDSLDVLNEWLNVLQSIQIPFALIPLLCLVSKERIMGTFKIGSILKVVSW
LVAALVIVINGYLLLDFFF
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