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Table 1. Locality information of populations of Armillaria luteo-virens used in this study.
population N population location longitude latitude altitude /m
Yang Long 25 Yang Long Qinghai China 98°33°E 38°29°N 3777
Re Shui 20 Re shui Qinghai China 100°28°E 37°28°N 3539
Ma Duo 21 Ma Duo Qinghai China 98°27°E 34°61°N 4356
Yu Shu 3 Yu Shu Qinghai China 95°48°E 34°7° N 4312
N = Numbers of individuals in the population.
1.3 6
Msatcommander " SSR  EST N 4
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Figure 1. Length distribution of contigs (A) and reads (B).
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Figure 3. The PCR results of primer SSR 96 showed on QIAxcel ScreenGel system.
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2. 27

Table 2. Characterization of 27 microsatellite loci in Armillaria luteo-virens

SSR

locus primer sequence (5" —3") fragment size/ bp  repeat motif Ta /°C GenBank accession No.

ALV 8 F:CCGTGTTAGGGTTTAAT 94 -118 (AG), 54 KC357676
R:CAACCCGAACTCAAACTCCAA

AIV18 F:TCCAGCCAATCCAGCTC 101 - 121 (AC), 54 KC357677
R:TGATGATGATGAGGATGACGG

AIV24 F:TGGGTAATGAGGGTTGG 142 =170 (AGC); 54 KC357678
R:ACCACGACGAATCTTTTGACT

AIV25 F:AGGTAGTGATGGGGGTT 179 - 191 (AGG), 57 KC357679
R:ACAACCTCCACAACCCTCAT

AIV33 F:GGAGGTCTGGGATTCTG 165 — 186 (ATC) 4 54 KC357680
R:AGATGTGCAAGCTGCACATG

AIV37 F:TTGATACTCGTTGGCCG 128 — 140 (GAT), 54 KC357681
R:GTTTACGCGCAACCATTGTT

AlV45 F:CGTGTTAGGGTTTAATT 117 - 129 (GAT), 54 K(C594361
R:TTGGATTCCACCTCTCTGCAT

AIV51 F:AACGGATTCTACAAGTG 129 — 144 (GT), 56 KC357682
R:TTTTCTTCCCTATCCCCTGTT

AIV53 F:TGGGTGGTGGTAAGTGT 140 - 164 (GTT), 56 KC357683
R:CCTCTAGGTCGATTTCTACCG

AIV58 F:CAGGAAGAGGATGAGTC 97 - 109 (ACC)¢ 54 KC357684
R:ATTGGGCAATGGTGACGAA

AIV59 F:GCGACCGACAGATGGAT 94 -119 (AAG), 54 KC357685
R:ATCACATTCCTACCACCACCA

AIV60 F:TGATAGTCGCGGAACGC 80 - 116 (ACC), 54 KC357686
R:TTGGGACAACGTGACATCTT

AIV61 F:CAATCCAGCTCAGATCC 106 — 124 (ACC), 54 KC357687
R:GGGAACCTCTGTTGATGATGA

AIV64 F:TGAGGGGTTTGAAAGAA 190 —202 (GGT), 54 K(C357688
R:CACCACACCCTTTTCCACA

AIV65 F:AGGTGCAATTGGACGTG 156 - 171 (GTT) 5 54 KC357689
R:TAGCTTCAACCAGTCCCTCA

AIV67 F:CGAAAGCACCCGCAGAA 190 —208 (GTT) 54 K(C594352
R:GGAGAGCAATACCAACCTGAA

AIV6S F:AAAGTCGGAGGTGGCAT 170 - 191 (GTT), 54 KC594351
R:TTATCAAACCGACCCGTCCAT

AIVT2 F:TAGGTTGAGCTGATAGG 153 - 165 (GCT), 54 K(C594350
R:AACAGCAGCAGCAGCAACAA

AIV73 F:TCCGTCACTCTCTCAAA 169 - 178 (GAT) 57 K(C594357
R:CCATGTTTCTTGTCGTTATCG

AIV75 F:CTTATCGCGTGCAGTGT 305 -314 (GTT), 54 K(C594356
R:CCTGATGTTCTAACAGACGCA

AIV77 F:AGGAAGTTGCTGATCGT 200 -215 (GTT), 54 K(C594353
R:CATCTGCATTGACATAGGGCT

AIV82 F:TGGTTCCTTCAAGTCGT 204 -210 (CGT), 54 K(C594359
R:CGAAACGTTGAATACCTGGA

AIV84 F:ATTGTGCACGCTTGGAT 238 —244 (cemn, 54 K(C594354
R:ACCACTCGAATAACACCACCA

AIV86 F:GTCGCCTCCTAACGTCA 188 — 197 (ATC) 5 54 K(C594355
R:TTGAGCCATCCGAGGAGATA

AIV89 F:TGAACTTTGAGCAGGTT 224 -236 (AGG), 54 K(C594358
R:CGAAGAAGATGTGACGATTGG

AIV92 F:TGAGAACTTGGGCTCTA 267 -276 (AGG), 56 K(C594360
R:TGTGGTAGCCGCCATTCTT
F:GGTTTTGGTGATGATGA (GET)s

AIV96 R ACAACCTCCACAACCCT 348 -372 E(/;(C:(T;))i 57 KC357679

8

F = Forward; R =Reverse; T, = annealing temperature.
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3. 27 SSR
Table 3. Summary information for 27 microsatellite loci in three Armillaria luteo-virens populations
locus “Yang Long” (N =29 “Re shui” (N =22 “Ma Duo” (N =21)
N, H, H, N, H, H, N, H, H,
ALVS8 8 0. 900 0. 740" 8 0. 500 0.532" 9 0.613 0.605"
ALV18 3 0.767 0. 663 3 0. 200 0.319 3 0. 564 0.612
ALV24 6 0.433 0.715" 6 0. 200 0. 468" 6 0.321 0.305"
ALV25 5 0. 633 0. 604 5 0. 200 0.252 6 0.451 0.549
ALV33 3 0. 500 0. 497 3 0.133 0.380" 5 0.519 0.556
ALV37 3 0.267 0. 494 3 0.267 0.367 4 0.374 0. 485
ALV45 4 0. 400 0. 466 2 0.133 0.123 3 0. 466 0.534
ALVS51 3 0. 600 0.719" 3 0. 400 0.419 3 0. 602 0.611
ALV53 4 0. 667 0. 664 4 0. 567 0. 461 4 0. 581 0. 635
ALV58 3 0.533 0.578 3 0.533 0. 444 3 0. 475 0.522
ALV59 2 0 0. 066" 2 0 0. 065" 3 0.342 0. 431
ALV60 4 0.533 0.613 4 0.267 0.324 5 0.325 0.478
ALV61 4 0.633 0. 652 4 0. 300 0.433 5 0. 481 0.519
ALV64 5 0 0.5217 5 0 0.182" 5 0. 485 0.515
ALV65 5 0.733 0. 810 5 0.433 0.528 5 0. 654 0.732
ALV67 6 0.633 0.758" 6 0.433 0.561" 6 0.519 0.471"
ALV68 6 0. 800 0.784" 6 0.533 0.541" 6 0.762 0.793
ALVT2 4 0.533 0.051 4 0.433 0. 445 4 0.539 0. 624
ALV73 2 0. 200 0. 364 3 0.167 0.307 4 0.314 0.452
ALV75 3 0.267 0.432 4 0. 200 0.328 4 0. 425 0. 526
ALVT7 4 0. 500 0. 650" 5 0. 400 0.541" 5 0. 463 0.411
ALV82 4 0.433 0. 494 4 0. 300 0. 346 4 0. 568 0. 692
ALVg4 4 0. 100 0.097 4 0.533 0.538 4 0.615 0. 698
ALV86 3 0.033 0. 098 3 0.167 0.207 3 0. 258 0.316
ALV89 4 0.567 0.613 4 0.233 0. 360 4 0.478 0.589
ALV92 3 0.433 0. 640" 3 0.267 0.436" 3 0. 485 0.515
ALV96 4 0.332 0. 385 4 0.253 0. 266 4 0.472 0.525

N, =number of alleles; H_ = observed heterozygosity; Hy

bonferroni correction (p <0.001).
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Isolation and characterization of 27 polymorphic
microsatellite = markers in  Armillaria  luteo—virens
( Physalacriaceae)

Rui Xing' > Qingbo Gao' Faqi Zhang' > Yinhu Li' > Pengcheng Fu' * Jinhua
Zhang' > Jiuli Wang' > Shilong Chen'

'Laboratory of Qinghai-Tibet Biological Evolution and Adaptation Northwest Plateau Institute of Biology —Chinese
Academy of Sciences Xining 810001 Qinghai Province China

? Graduate School Chinese Academy of Sciences Beijing 100039  China

* Key Laboratory of Eco-Environments of Three Gorges Reservoir Region Ministry of Education School of Life Sciences
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Abstract: Objective The objectives of this study were to use Roche 454 GS FLX system to develop SSR markers for
Armillaria luteo-virens. These datasets will be valuable for detecting genetic diversity and population structure of this
species. Methods We collected Armillaria luteo-virens samples from Yushu in Qinghai province China. Total RNA
was isolated by using the TRIzol reagent after that we constructed ¢cDNA library and performed one quarter plate of the
whole run 454 pyrosequencing. We selected 98 primer pairs randomly from the 321 SSRs to evaluate their application and
the polymorphism across 66 individuals (Armillaria luteo-virens) representing 3 wild populations. Results Roche 454
sequencing yielded 197 121 reads with a total nucleotide size of 88 585 965bp. 27 of 98 SSRs loci were polymorphic.
Numbers of alleles (N,) ranged from 2 to 8. Expected heterozygosity (H;) ranged from less than 0. 001 to 0. 810 at locus
ALV65 while observed heterozygosity (H,) from O at loci AIV64 and AIV92 to 0.900 at loci ALV8. We found no
evidence of linkage disequiliburium however 10 of 27 SSR markers showed significant deviation from Hardy-weinberg
equilibrium.  Conclusion These remaining 17 pairs of Armillaria luteo-virens SSR markers will be valuable for future
research on detecting population structure and conservation of this species.

Keywords: 454 pyrosequencing Armillaria luteo-virens simple sequence repeat genetic diversity Qinghai-Tibet Plateau

Supported by the National Natural Science Foundation of China (31270270 31200281 31110103911)
" Corresponding author. Tel: +86-971-6110067; Fax: +86-971-6143282; E-mail: slchen@ nwipb. cas. cn
Received: 19 December 2013/ Revised: 11 February 2014



