Table S1. Geographic information of the 12 E. breviaristatus populations.

Pop ID IS);)ZI:: Collection Site Latitude Longitude Altitude (m)

Popl 15 Zhubalong, Markam Country, Qamdo Prefecture 29°44'11.950”  98°43'23.122" 3530

Pop2 15 Wangda, Zogang Country, Qamdo Prefecture 29°42'27.821"  97°47'29.187" 3840

Pop3 14 Jida, Baxoi Country, Qamdo Prefecture 29°59'01.579"  96°40'13.665" 3776

Pop4 15 Ranwu, Baxoi Country, Qamdo Prefecture 29°3226.570"  96°46'40.956" 3820

Pop5 15 Zhaxigang Maizhokunggar Country, Lhasa 29°44'14377"  90°49'25.706" 4025
Prefecture

Pop6 15 Yala, Sog Country, Nagqu Prefecture 31°49'35.868"  93°33'43.773" 4071

Pop7 15 Bada, Denggen Country, Qamdo Prefecture 31°41'18.650"  94°53'56.544" 4525

Pop8 15 Bingda, Riwoge Country, Qamdo Prefecture 31°07'09.215"  96°47'34.984" 3708

Pop9 15 Chaiwei, Karuo District, Qamdo Prefecture 31°28'50.879"  97°14'19.888" 3392

Popl0 15 Qingnidong, Jomda Country, Qamdo Prefecture 31°19'28.580"  97°56'16.266" 3952

Popll 15 Jiaxing, Gongbo'gyamda Country, Nyingchi 29°52'47.348"  92°4205.058" 3969
Prefecture

Popl2 15 Tiantuo, Zogang Country, Qamdo Prefecture 29°51'06.854"  97°41'04.325" 3909

Table S2. Details of the species used to detect the transferability of molecular
markers in this study.

Species Genome Accessions PI Origins

E. dahuricus StHY P1639853 Xizang, China

E. dahuricus var. violeus StHY HY-3 Sichuan, China

E. atratus StHY HY-1 Sichuan, China

E. cylindricus StHY HY-4 Sichuan, China

E. excelsus StHY G05449 Inner Mongolia, China

E. purpuraristatus StHY KD-1 Sichuan, China

E. himalayanus StHY H4134 Pakistan

E. drobovii StHY H10299 Iran

E. nutans StHY Y2196 Xizang, China

E. breviaristatus StHY P1504447 China

E. submuticus StHY P1531684 China

E. tangutorum StHY HY-1 Sichuan, China

R. kamoji StHY R273 Sichuan, China

E. tsukushiensis StHY P1499623 Japan

E. humidus StHY J3279S Japan

E. schrenkianus StHY P1659920 Kyrgyzstan

R. aristiglumis StHY P1598486 Xinjiang,China

E. tschimganicus StStY W614438 Kazakhstan

E. glaucissimus StStY P1611142 Kazakhstan

E. transhyrcanus StStH PI383579 Ukraine

E. repens StStH P1565006 Russian Federation

E. patagonicus StHH PI1297898 Argentina

E. scabriglumis StHH PI331168 Argentina




Table S3. Detailed information of EST-SSRs based on the number of nucleotide

repeat unit.

Repeats 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 >20 Total
A/T - - - - - 3469 1337 747 359 319 240 231 129 66 67 40 760 7764
C/G - - - - - 147 123 93 122 83 92 51 51 39 36 57 438 1332
AC/GT - 559 220 223 97 89 93 83 20 45 38 27 18 15 34 21 45 1627
AG/CT - 1173 563 369 396 170 171 209 67 71 8 76 59 41 38 23 91 3602
AT/AT - 242 132 61 43 26 36 15 20 10 15 7 9 7 6 6 26 661
CG/CG - 280 46 15 1 0 351
AAC/GTT 140 66 40 46 10 4 6 3 0 315
AAG/CTT 614 204 90 58 6 18 13 7 14 3 1 0 1028
AAT/ATT 59 37 9 15 3 11 2 1 0 137
ACC/GGT 490 232 60 14 2 10 1 0 809
ACG/CGT 503 165 50 17 4 3 0 742
ACT/AGT 81 42 12 4 9 5 0 153
AGC/CTG 1349 584 189 99 16 15 2 1 1 2 0 2258
AGG/CCT 1533 660 214 106 9 16 3 5 2 0 2548
ATC/ATG 377 118 68 22 4 11 1 2 0 603
CCG/CGG 3541 1436 628 179 25 8 3 3 0 5823
AAAC/GTTT 7 2 0 9
AAAG/CTTT 28 12 3 1 1 0 45
AAAT/ATTT 11 1 0 12
AACC/GGIT 14 3 0 17
AACG/CGIT 1 1 0 2
AAGC/CTTG 22 2 0 24
AAGG/CCTT 43 18 1 0 62
AATC/ATTG 10 8 0 18
AATG/ATTC 8 9 2 0 19
AATT/AATT 1 0 1
ACAG/CTGT 4 0
ACAT/ATGT 17 21 1 9 0 48
ACCC/GGGT 1 0 1
ACCG/CGGT 10 0 10
ACCT/AGGT 4 3 0 7
ACGC/CGTG 57 11 0 68
ACGG/CCGT 14 2 2 0 18
ACGT/ACGT 7 0 7
ACTC/AGTG 1 2 0 3
ACTG/AGTC 6 1 0 7
AGAT/ATCT 5 10 1 2 1 2 0 21
AGCC/CTGG 18 4 0 22
AGCG/CGCT 23 7 0 30
AGCT/AGCT 6 0 6
AGGC/CCTG 41 18 0 59
AGGG/CCCT 51 17 0 68
ATCC/ATGG 28 8 12 0 48
ATCG/ATCG 2 0 2
ATGC/ATGC 10 0 10
CCCG/CGGG 44 6 2 0 52
CCGG/CCGG 11 0 11
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Table S4. List of the 58 primer pairs with expected size of PCR products.



Repeat

Primers Motif Forward Primer (5'-3') Tm (°C) Reverse Primer (5'-3') Tm (°C) Note

MDEB002 (CT)9 AGTCCTTAGCCCCTAGGA 60.106 AAAGAGAGGAGGGCTGG 59.955  Polymorphic
CG GAT

MDEB024 (CAT)5 iigTATGGGGCGGGCAT 60.034 giAACCGACGAGAGGTGTSQ%S Polymorphic

MDEB025 (CCA)5 ?gTCCGACGACCTCAGCTm.Z@ giATCTGCAGCTGGTCAA 60.036  Polymorphic

MDEB027 (CCG)5 (C;?TCGACATCACCTGGGT59.75 ’CI;TCTTGTTCCCCACGGCTT 60536  Polymorphic

MDEB046 (CTA)6 TACATCAAAGCGCAGGC 60.036 AAGGAGTTGACATGGCTC 60.036  Polymorphic
AGA GG

MDEBO050 (CTG)5 gggCTACACAAGATGGT 60.036 géCTCTGTCGAAATGCAG 59.906  Polymorphic

MDEB051 (CTG)5 GCCTGCTGAAGATGCTCA 60.108 CCAGCAGTACAACCAGA 59.965  Polymorphic
GA GCA
A ATTTCCTACACT TCCTCACAGCTCTCACCA

MDEB054 (GAC)6 G(C;CGGC CCTACAC 60.035 Cic CACAGCTCTCACC 60.47 Polymorphic
CACTTCTCCCCT GAT AACATGAGCA TCT

MDEB063 (GCG)5 G CTTCTCCCCTCGC 60.227 AC GGCTCTCG 60.108  Polymorphic
AAGA ACCTGGTGA TCGTT ATCAT A

MDEB065 (GCG)5 i GTG GCCGACCTGGTG 59.966 ECG CCCATCATCCGC 60.462  Polymorphic
AATGGTTCGTTGTCGTCG TGGTGGACAAGTAGCT

MDEB067 (GCG)6 GA GGITCGTTGTCGTC 59.968 STGG G G59.965 Polymorphic
GTAACTGTTCTTCGGCGG CCACCGAAGAACGACTAC

MDEB068 (GCT)5 GA 60.038 ccC 60.109  Polymorphic
ATCCACGTTT TCT AGT ACTACCA

MDEB076 (GGC)5 T GCC G CCCTCTGC 60.036 "1(":2: GTCCCCACTACCAGC 60.325  Polymorphic
TGAGGCTGGGACTGAAG CTTCTCAGCTGCTGACCTC

MDEB083 (GTC)5 AGT 60.179 C 60.108  Polymorphic
A AGCTACTACCAT AGATGGA TA AA

MDEB091 (TCA)6 G;:CCCC GCTACTACC 59.956 g CG GGAGCCTACCG 59.967  Polymorphic
CGCCTCTTCCACGTCTTIT GATGGTGCTCCTCGAGAT

MDEB094 (TCG)5 GA 60.32 G 60.04 Polymorphic

TGTTCTGGA T TCAGAAGGTGA T

MDEB095 (TGT)5 iéGC CITCTGGAGGG G59.896 Tg GAAGGTGACGACGC 59.969  Polymorphic
TGGT AGATCTTAT TAAACAACAGCACCT

MDEB100 (TGT)5 G((;;G COCGAGATC G59.326 CT CAACAGCACC GGC59.815 Polymorphic

MDEBO03 (GA)9 AATCGACATGAGAGCAC 60.179 CGGCCCTTTTTATCCCCTG 60.034 Monomorphi
CGG T C

MDEBO04 (AAC)6 Z’{;CAGGCATCCCGCTAAC 60.108 ;CCTACCTCCAAGCCCTCT 50 582 I;/Ionomorphl

MDEB009 (ACG)6 EFSSCCTCTACGAGTTCCCC 60.106 S(?CACACCCTACACGTAC 60.109 lc\/[onomorph1

MDEBO10 (ACT)5 AGGAACGCATAGGCACA 60.108 ATTCACCCCGTGATCGAT 50.968 Monomorphi
CTC CG C

MDEBO12 (AGC)5 CGTCGTGGAAGCTGAGG 60.179 CTTGCAAGTTACTTCCGCC59‘83 4 Monomorphi
TAG G C

MDEBO14 (AGG)6 ;F;TGCTTGAACGCCACCTCA 60.25 é((;}éGAGAAGCCAAGAAC 60.037 I;/Ionomorpm




TCTTTGACCAGCTGCGAA T AGAACAAGAT hi

MDEB017 (ATC)5 Gi GACCAGCTGCG 59.893 (C;TGGCCG GAACAAG C60.109 lgllonomorp i

MDEB020 (CAA)s  CAGTTCAGTAGCAGCCA oo TGGGCGICAAGTTTGGAT oo\ Monomorphi
CCA GA c

MDEB021 (CAC)s  CAGGATCTTCCAGCTCAC o) GGAGGAGTTCATGAAGCC o\ Monomorphi
cc GG c

MDEB022 (CAG)s  CAATCGACAAGCTCCCC (o GGCCTCCTTGICCTTCACA (o ) Monomorphi
GAG G c

MDEB3! (cCTys  GACGGTCTGGTCGAACA oo GGAATCCCCTTTGACTCC (. Monomorphi
CTT cG c

MDEB032 (CCT)S (TZgTCCGGCTTCAAGCTCT 0743 (CEAACTTGGTCTCCCTGCTC 0,036 IC\/[onomorphl

MDEB033 (CGA)5 GCAACACGAACCGGAAA 59411 TGTCTGTACATAGCTGCG 60.179 Monomorphi
TGA GC c

MDEB034 (CGA)6 ~ CCTCGCCGCTGGACTACA61.449 ETCTTCCGTTGCCTCTGAC 59.965 ICV[O“"morphl

AGTACTACCAGCA AGATCTCCGATCCACA hi

MDEB036 (CGC)5 ~ CCAGTACTACCAGCAGE o4 o)) GAGATCTCCGATCCACAG (), Monomorphi
GAC cG c

MDEB07 (cGo)s  CCATCACGTGATCTCCGA .o o CCTCTCGATCCAACTCGA oy o) Monomorphi
GG cG c

MDEBO41 (CGG)S E(TjCACTCTGTCTCGTCGA 50,965 iCTGTTGCCACCTCTGATG c0.300 1Cv10nomorph1

MDEB03 (cGGe  COCCGACAAGAACCGAG (. GGACGGGGAAAATGGGG (o 1o\ Monomorphi
ATT ATT c

ACTGGATTAGAT TTCTACGCACCTTCACCGT hi

MDEB047 (CTC)s oo CACTGOATTAGATGCG o ogp  TICTACGCACCITCACCGT o 519 Monomorphi
CGA G c

AAGCTCATCGAGAT TGACCCTCCTCAGCAGAT M hi

MDEBMS (CTC)5 oo AGCICATCGAGAT 56 65 TOACCCICCTCAGCAGAT 5 g5 Monomorphi
GCT CA c

CGTCATGCCCTTGAACTC AAGACCAGAAGCAGAAG M hi

MDEB049 (CTC)6 60.036 59963 oot
CT GGC c

MDEB0S3 (GAa)s | TGAGGTCAGTGGCAAG () GTTTTCGCGGTCTTGACGAy oy Monomorphi
CAA G c

A TGCATAA AGCAGCTGGTCCATCAT hi

MDEBO66 (GCGys  OCACGGCCATGC C 144y GAGCAGCTGGICCATCAT . .o Monomorphi
AGG CG c

MDEB069 (GCT)5 ECACCATGCTCAGCGAA 0,035 EETCGGTAAACGGTCCTT (0,038 IC\/Ionomorph1

MDEBO70 (GCT)6 géCCGCATCTTTTTCAGC 59,902 ggGCCGGGTTAAATTCAA 50,808 lgdonomorphl

MDEBO71 (GGA)5 g?gGAGGTGGAGTCGTC Loar "(l":TCCTGTCCTTCACCAACC 50,523 lc\/[onomorphl

MDEBO72 (GGA)5 (T:ZZSCCGCCATGATGAAG c0.604 éCCGACTCCTCCTCGTACT (0,108 I:/Ionomorphl

MDEBO7S (GG CCGAAAGGGAGGGAATG (. CTCCCCAACTTCCCCTCCT o Monomorphi
TCA A c

MDEB0S2 (GTA)s  GAGCAGICCAGGCCATT o\ TCACCACCTCCTCCTCCA (o, Monomorphi
GAT AG c

MDEBOS4 (GTC)s  COACGCAGAGAAGGAGT .o\ TGTCCGTATGGCAGCGAT o Monomorphi
ACG AC c

MDEB085 (GTG)5 égéGATGACACGCGGTA 60,109 E(éGCCAAACCTGTCTGAT 0,036 IC\/[onomorphl




ATCACACAAGCCAGA TCCAGTACAACAAA hi

MDEBO0S7 (GTT)5 CACACAAGCCAGAGE ) 136 SCTCCAGTACAACAAALC /05 Monomorphi
AGC GC c

MDEBOSS (TAC)s  OCCTCCTCCGCCTCTAGT (o TCATGGCTGGACCCCATC o Monomorphi
AT TA c

MDEBOS9 (TAGs  AAGCAGCGGGTATGCAA (o CAAGTCGCACCAAGAAC o Monomorphi
AAC AGC c

MDEBOS0 (TAT)s | AGGTGGTTGCTATTGGCT (o GCTGTTAGATATTTIGGCG oo Monomorphi
cc ccc c

MDEBOS2 (TCC)s  CCAAAACGAGTGTGACT (1 AGAATTCCGGCGCTICTT (o Monomorphi
GGC cA c

MDEBOS3 (TCC)s  COTGAAGCTCTAGACCC (" CAAGCTCAAGGACCACG o Monomorphi
ccA ACT c

ACATTGTCACGCTGCCA AATGCCTTTGGACCGT hi

MDEB098 (TGC)s ~ CHCATTGTCACGCTGCCA o 5y COAATGCCTTIGGACCGT (), Monomorphi
AA G c

TCACTCGCTATGCAGCT AGCTCCAGCACCTCCAT M hi

MDEB099 (TGG)5 ~ C CACTCOCTATGCAGET ) g5, GAGCIC CCTCCAT oo Monomorphi
cG AG c

ACATGGGCAAGAA T AAACAAGICA hi

MDEB101 (TTA)5 ii(é CATGGGCAAGAAC 60.11 iCCCCGC CAAGTC C59‘971 lc\/Ionomorp i




