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[ Abstract | Objective; To explore the genetic differentiationof Polygonum sibiricum in different areas in
China, in order toprovide basis for its population subdivision, evolution, protection and utilization, and quality
control. Method: Fiftysix samples were collected from 13 sampling sites in four provinces of China. EST-SSR
primers were developed and screened, and the genetic differentiation was evaluated with both EST-SSR and
sequence related amplified polymorphism ( SRAP) markers. Result: Among 45 pairs of EST-SSR primers, 38
pairs amplified 660 distinguished bands, and 17 pairs amplified 303 polymorphic bands, with a polymorphism rate
of 100% . Among 96 pairs of SRAP primers, 67 pairs amplified 1 347 distinguished bands, and 58 pairs amplified
1 147 polymorphic bands, with a polymorphism rate of 100% . Genetic distance and cluster analysis revealed both
inter-and inner-population have genetic differentiation. Conclusion: Genetic variation and geographic
differentiation areobserved among P. sibiricum populations in China, which were affected by geographic distances,

altitudes and possibly mankind activities.
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Fig.1 Sampling point location of Polygonum sibiricum
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Table 1 Sample information of Polygonum sibiricum
Fan B B 45 AL (z%;fg)
LR 2] 1~6 4278 34°59' 37. 60"N/97°36' 13. 56"E
HilFEEHE MK S 7~9 4 238 34°03' 54.20"N/99°23" 41. 60"E
H A BN B 10 ~13 3 660 35°06' 22. 02"N/101°40" 49. 90"E
IR EER 14 ~16 4252 33°11' 11.90"N/97°23' 69. 40"E
A R R T R K 17 4291 35°03’ 52.20"N/102°51" 19. 40"E
Hl & A ET L0 18 ~22 3 550 34°59'20. 526"N/101°46" 39. 75"E
HA A S Bk A B 23 ~26 3 473 33°42' 14.00"N/103°14" 41. 52"E
PU )1 48 2R 35 B BTG HE S sk R 27 ~28 2 963 33°40' 54.58"N/103°13' 15.95"E
DU 11 A ] 390 EL 35 A 4 ¢ 340 29 ~32 3278 32°54' 08.50"N/101°42'21. 36"E
V1] 48 ] 30 EL 5 AT e 3 ) 34 33 ~37 3414 32°59' 28.20"N/101°36'16. 31"E
H oAt 4 i ity B 2000 3 i1 38 ~41 3472 34°13' 16. 82"N/102°20'12. 61"E
HiFERREHKS 42 ~46 3 995 33°23' 18.70"N/100°57'41. 90"E
WS T H A XA R 47 ~56 1 474 41°54' 10. 96"N/114°0'37. 00"E

W54 0.2 wl,ddH,0 2.6 pL, 54345 %, F51
W 2, EST-SSR 4rFHric B4 #8277y 94 °C e
5 min;94 C 45 s,iB kK (GRE W% 2)1 min,72 C
1.5 min,35 PME¥ ;72 °C 7 min;4 CIRLE,
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Table 2 EST-SSR molecular marker information of Polygonum sibiricum
i A SSR ¢4l Gk K
NHCEIEY) % 11151 /c

1 Sin1047 (TTG)6 CTTGTGGCAAATCAAACACG CGCCATTAATGAGATGTCCA 65.8
2 Sin1087 (ATTT)5 CTTTGGGTGAAAAGGGCAAG CGGGTTCACTACCATCGTTT 67. 1
3 Sin1102 (TGT)8 CAGTACCTTAAGCCGACCCA AGTGGAAGAGGAGGAGGAGG 69.0
4 Sinl13 (CCT)6 CATCTCCAATCCCATGAAGG AGGGTCAATGAGATCCAACG 66.5
5 Sinl142-1 (AG)15 GAAGAGGGTGTGCAATGGAT CGTGTTCCTCTCTCTCTGCC 69.0
6 Sinl142-2 (AG)15 GAAGAGGGTGTGCAATGGAT CGTGTTCCTCTCTCTCTGCC 69.0
7 Sinl221 (CTCATC)3 CGGCCGAGGTACAACATAAA ACCTCGGTGAAGATGCAGAT 68. 1
8 Sin1296 (ATC)6 TGTGTCCCGTTCAAACAAAA GCTTTTGAGTAAACCCCCAA 65.5
9 Contigl 64 (AGA)8 GACAAGAGAGCGAGCAACAA TCATCTCTTGCCACACAAGC 67.7
10 Sinl717 (ACATC)4 ATCAATTGCCCCAAATCAGA AACGTGAAAGACGGGATTTG 65.8
11 Sinl766 (AT)13 ATAGTGGACCCATTCCCAC AAGCCTCTTACGGGGAAAAA 67.4
12 Sinl1788 (TA)11 CGACCACATGCAAGAAAACA GAGGTGGAGGAGGTGGTTCT 69.9
13 Sin1923 (CTT) 10 GCTCTCCTCTTCCCTCCAAC TTCCCTCGTTGAATCTTTGG 68.7
14 Sin1981 (TA)10 GGAAGGATGCCCTCTTCTTC AACACCCCAAGTTCAAGCAC 68. 1
15 Sin204 (GCTG)5 CTTCCTCCTTCTTCTCGGCT GATGGGAGCCACTAGCACAT 68. 8
16 Sin212 (GA)9 AGGTACGCGGGAAACCAT GTGGTAGATTGGCAGTTGGG 67.7
17 Sin2164 (TA)10 GAATAGGGAGCACCCATCAA CCTTCAACTTCTCGCACTCC 67.7
18 Sin22 (CCT)6 GGCCGAGGTACTCAATCACT CGCAGAGGAAGGAATTCAAC 68. 4
19 Contig225 (AT)19 TAGGCAGGTACGTTGCCAGT TCCATCTGAGGCAGCTAACC 70.5
20 Sin2201 (CT)9 CGCTCTTGCACAAACAGAGA TCGCGAGAAAAACAGTGAGA 67.9
21 Sin2289 (AGA)6 ATCAATCTCTGTTCACGCCC GGTCAAACTCCATGCCTGTT 67. 1
22 Sin2495 (AT)10 GTTATTATGATGAGTGTCGAACATTT CAAGCTCAACCAAATCGACA 67.1
23 Sin2632 (TTC)6 GATGCCTAACTTGCATTACATGA CAGTTGCTATGGGATGGGTT 67.3
24 Sin2754-1 (CTGGAG)4 GTGGCCTATCAATCCCAGAA ATCTTCTCCTCGCCCTTCTC 67.8
25 Sin2754-2 (CTGGAG)3 GCTTCAGTTACGGGGATTGA CAGCCTTCTTCAGCTCCAAT 67.1
26 Sin2940 (CTTTGG)3 TTGCTTGTTGCCCATTATCA AAGTATATCCCACCCCCTCG 67.3
27 Contig306 (AT)12 AAGTCCTCACAGTTACACCTCAAA TCAAAGTGAGGCGCTAATGA 70.2
28 Sin3113 (GAA)G6 ACACACGTTGTTCACCTCC GATTGACAATGGCGGTTTTT 68. 4
29 Sin3166 (CTT)7 CGGGGACACACCAACCTAT GGCTTGAATCTTCCGTACCA 67.9
30 Contig335 (AGA)6 CCGTTGATACCCTCTGCACT AGAGAGTGGAGCAACCCAGA 69.5
31 Sin3402 (GTCGGA)3 GCCGAGGTACAACCAGTCAT TGACAAGTCTGCGGAAGATG 69.0
32 Sin3439 (AGAAGG)3 TGTTCGCGTATGCTAACGAC ACCATGGCAACAACTCCATT 67.8
33 Sin3571 (AT)11 CGGGCAGGTACTAAGGATGA CAAAATTCAAACCCAGTTTCG 67.8
34 Sin584 (AAAAG)4 TAACGCCCGCCATAATTAAA GGCACGAGGCTTTATCAGAG 67.5
35 Sin587 (AAT)6 TAGCTCCAAAACCCAGATCG ATTCAAACAGTGGAGGGGTG 67.0
36 Contig61 (GA)23/(GA)26 AGCAACAGCATGGTAAAGGG TCTCTCTCTCTCTCTCTCTCTCTCTC 73.8
37 Sin62 (TTC) 16 CGGGCAGGTACCTAAACAAC GATCGTGATGCTGAAGCAGA 67.7
38 Sin660 (GTAG)5 GCGGATCGAACTTAGTGAGC GCTCATCCAAACCAAAGCAT 67.8
39 Sin663 (AT)9 CAACAAAACCTGGCCAAAAC GAGGCGCGTTCTTAATCTCA 67.2
40 Sin664 (ATTGGA)3 TCCGGATTCAATTCATTTCA AAGGTGCTGGTATGGTTGGA 68.3
41 Sin691-1 (GGTTGT)3 TCAAGACGGGTGAGGTTAGC CAGCTTCAGCACATGCAAC 68. 8
42 Sin691-2 (TGC)6 TGGTTGTGGTTGTTGCTGTT CTGGGGATATGGTGGTGTTC 68.0
43 Sin709 (TA)9 GAATAGGGAGCACCCATCAA CCTTCAACTTCTCGCACTCC 67.7
44 Sin739 (ATAAAA)3 CGAAGACCCACAAGGGTAAA AGAGGTTGATGGCCTACACG 68.7
45 Sin839 (GA)13 TCATGCCACGTGTCCTACTC GCTGCTCTGCTCTCTGCTCT 71.2

N
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Table 3 Amplification results of EST-SSR markers of Polygonum
sibiricum
% AR vk ZEN/R ZEMERE/ %
1 Sin1047 25 21 84.00
2 Sin1087 22 21 95.45
3 Sinl1102 21 20 95.24
4 Sinl13 18 17 94. 44
5 Sinl142-1 28 28 100. 00
6 Sinl142-2 32 31 96. 88
7 Sinl221 0 0 0. 00
8 Sin1296 14 11 78.57
9 Contigl 64 14 14 100. 00
10 Sinl717 15 12 80. 00
11 Sinl1766 15 15 100. 00
12 Sin1788 0 0 0. 00
13 Sin1923 0 0 0. 00
14 Sin1981 21 21 100. 00
15 Sin204 18 17 94. 44
16 Sin212 20 20 100. 00
17 Sin2164 0 0 0. 00
18 Sin22 25 24 96. 00
19 Contig225 16 16 100. 00
20 Sin2201 10 9 90. 00
21 Sin2289 15 13 86. 67
22 Sin2495 13 13 100. 00
23 Sin2632 14 14 100. 00
24 Sin2754-1 14 13 92. 86
25 Sin2754-2 14 11 78.57
26 Sin2940 9 9 100. 00
27 Contig306 8 7 87.50
28 Sin3113 17 15 88.24
29 Sin3166 11 10 90. 90
30 Contig335 14 12 85.71
31 Sin3402 21 20 95.24
32 Sin3439 21 21 100. 00
33 Sin3571 9 8 88. 89
34 Sin584 15 15 100. 00
35 Sin587 17 15 88.24
36 Contig61 0 0 0. 00
37 Sin62 24 24 100. 00
38 Sin660 20 20 100. 00
39 Sin663 27 27 100. 00
40 Sin664 0 0 0. 00
41 Sin691-1 19 19 100. 00
42 Sin691-2 17 15 88.24
43 Sin709 18 18 100. 00
44 Sin739 9 9 100. 00
45 Sin839 0 0 0.00
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Befy 2 AREAS R B 17 SRR T
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Fig.2 Phylogenetic tree based on EST-SSR and SRAP molecular

markers of Polygonum sibiricum
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Table 4 Amplification results of SRAP markers information of Polygonum sibiricum

5% S 414 R rot o 2o s swma M rote A
A BT /% L i AR/ %
1 emlmel 29 28 96. 56 49 em3me9 0 0 0. 00
2 eml me2 27 27 100. 00 50 em3mel0 20 20 100. 00
3 emlme3 25 25 100. 00 51 em3mel 1 0 0 0.00
4 emlme4 25 25 100. 00 52 em3mel2 18 18 100. 00
5 eml me5 24 24 100. 00 53 em3mel3 0 0 0. 00
6 eml me6 0 0 0.00 54 em3mel4 0 0 0. 00
7 emlme7 0 0 0.00 55 em3mel5 15 15 100. 00
8 emlme8 31 31 100. 00 56 em3mel6 15 15 100. 00
9 eml me9 22 22 100. 00 57 em3mel7 0 0 0. 00
10 emlmelQ 21 21 100. 00 58 em3mel8 15 15 100. 00
11 emlmell 27 27 100. 00 59 em3mel9 0 0 0. 00
12 emlmel2 34 34 100. 00 60 em3me20 0 0 0. 00
13 emlmel3 22 21 95.45 61 em4mel 13 13 100. 00
14 emlmel4 31 31 100. 00 62 em4me2 14 13 92. 86
15 emlmel5 26 26 100. 00 63 em4me3 22 22 100. 00
16 emlmel6 34 34 100. 00 64 em4me4 21 21 100. 00
17 emlmel7 20 20 100. 00 65 em4me5 21 20 95.24
18 emlmel8 23 23 100. 00 66 em4me6 16 16 100. 00
19 emlmel9 18 17 94. 44 67 em4me7 15 15 100. 00
20 emlme20 18 18 100. 00 68 em4me8 14 14 100. 00
21 em2mel 0 0 0. 00 69 em4me9 14 14 100. 00
22 em2me2 22 21 95.45 70 em4mel0 16 16 100. 00
23 em2me3 26 26 100. 00 71 em4mel 1 15 15 100. 00
24 em2me4 0 0 0. 00 72 em4mel2 14 14 100. 00
25 em2me5 18 18 100. 00 73 em4mel3 15 15 100. 00
26 em2me6 18 18 100. 00 74 em4mel4 0 0 0. 00
27 em2me7 18 18 100. 00 75 em4mel5 0 0 0.00
28 em2me8 22 22 100. 00 76 em4mel6 15 15 100. 00
29 em2me9 12 12 100. 00 71 em4mel7 14 14 100. 00
30 em2melQ 23 23 100. 00 78 em4mel8 9 9 100. 00
31 em2mell 17 17 100. 00 79 em4mel9 18 18 100. 00
32 em2mel2 0 0 0.00 80 em4me20 14 14 100. 00
33 em2mel3 0 0 0. 00 81 em5meS 21 21 100. 00
34 em2mel4 18 18 100. 00 82 em6me6 23 23 100. 00
35 em2mel5 0 0 0.00 83 em7me7 19 19 100. 00
36 em2mel6 18 18 100. 00 84 em8me8 21 21 100. 00
37 em2mel7 17 17 100. 00 85 em9me9 22 22 100. 00
38 em2mel8 18 16 88. 89 86 em10mel0O 29 29 100. 00
39 em2mel9 0 0 0. 00 87 emllmell 26 26 100. 00
40 em2me20 19 18 94.74 88 eml2mel2 25 25 100. 00
41 em3mel 19 19 100. 00 89 eml3mel3 19 19 100. 00
42 em3me2 0 0 0. 00 90 eml4mel4 0 0 0.00
43 em3me3 37 36 97.30 91 eml5mel5 0 0 0.00
44 em3med 23 23 100. 00 92 eml6mel6 0 0 0.00
45 em3me5 0 0 0.00 93 eml7mel7 0 0 0. 00
46 em3me6 0 0 0. 00 94 em18mel8 0 0 0. 00
47 em3me7 0 0 0.00 95 eml9mel9 0 0 0. 00
48 em3me8 0 0 0. 00 96 em20me20 0 0 0. 00
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