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Abstract: FIASCO magnetic beads method was utilized to develop polymophic SSR markers of Rhodiola alsia a pre—
cious species endemic to the Qinghai—Xizang Plateau. Two SSR marker probes ( AG) 15 and ( AC) 15 were used to
construct enriched SSR library and 2 500 positive clones were obtained. Then 1 200 positive clones were randomly selec
ted to check and within which 400 clones were found with polymorphism. Half of the polymorphic clones were randomly
chosen for sequencing and 105 SSR loci were achieved. Subsequently 105 pairs of primers were designed by online soft—
ware primer 32.3.4 for amplifying the SSR sequences. Among which a total of 45 pairs of primers were positive for
amplification and the sequences amplified by thirteen pairs showed high genetic polymorphism when detected in four far
apart natural populations with 24 individuals. Afterwards the whole of 80 individuals in the four populations were em—

ployed to check the thirteen SSR loci. The average number of alleles per locus ( A) was around 9.192 the mean of ob—
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served heterozygosity ( Ho) and the expected heterozygosity ( He) were around 0. 712 and around 0. 734

respectively. Such an extraordinary polymorphism was enough to meet the needs of future research. However several loci

were significantly deviated from Weinberg-Hardy equilibrium ( P<0.01) in some populations which may be due to the

fact that the population of the actual study could not reach the ideal state of Weinberg-Hardy’ s law. Combining SSR

polymorphic loci developed previously based on EST ( Expressed Sequence Tag) sequences this study provides a set of

serviceable tools for population genetic structure analysis on R. alsia and other researches based on SSR markers.
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Table 1  Locality information of four populations of Rhodiola alsia used in the study
Population Location Sample number Latitude Longitude Altitude ( m) Voucher
P1 18 34°05° N 97°37" E 4 670 Chen2002021
Qingshuihe Qinghai
P2 21 33°12° N 97°26" E 4 350 Chen2002023
Xiewu Qinghai
P3 18 33°08" N 97°33" E 4390 Chen2002151
Shiqu  Sichuan
pP7 23 31°41° N 94°55° E 4900 Chen2002056

Dingqing Tibet
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Table 2 Thirteen highly polymorphic SSR loci and their primers

(53 Ta
Locus Primer sequence ( 5°3") Repeat motif Fragment size ( bp)  Annealing temperature Ta ( C)
CZ12 F: TCACCCTATGCCACCTTG (AC)6 103 57
R: TCTGGGCCTTGCACAGAT
CZ16 F: AGAGGACGCTGACTTGTG (GA) 10 166 57
R: CAAAGCCGAGGTGGACAT
CZ17 F: TGAGTGTTTGGTGGGTTG (AG) 8 116 57
R: TGTCCTTTGCCTCTTCCT
CZ36 F: AAAACTGAAAGTCACTCGCTAT (CA)7 174 50
R: AGTAAGACGCCGAGGTGC
Cz42 F: TGGGAGTATTATTGATAGAG ( GTGTGA) 3 270 50
R: TAAGAAAGAACATGAGCC
CZ43 F: TAGAAAATTCTGTGGGTG ( TGAGTG) 3 153 50
R: TAAGAAAGAACATGAGCC
CZ50 F: TGTAGGTGACAGGGCTAG (GT)5 133 50
R: TAGGGTTAGGTCAAGTGG
CZ85 F: AGTAACCAGGAACTCAGCC (CT) 11 284 54
R: ACGGGAATAGCAATAGACAC
CZ30 F: TAAGCATCTGAAAATATG (CA)7 154 50
R: AGTAAGGAGATTGGTTAT
CZ77 F: TAGCCACTGCTTTCGGTT (GT) 6 310 54
R: ACATTTCAGATGCGTTTT
CZ79 F: ACATCAAAACAAAACAAAAC (AC)6 125 54
R: GCGGCAAAGCAATAATAT
CZ83 F: CTTGGCATATTCCCTTAG (TC) 6 151 54
R: ATGCGTAATACAAGAAGG
CZ104 F: AGGTGTAGGACGAGGATGA (GA)9 257 54
R: TGAGTAAGGGCTTTGTGAT
template 2 wl. ddH,0 14.2 L 10xBuffer( Mg™) 2.5 2500 ;
pL dNTP( 2.5 mol * L") 0.6 L Primer( Forward 1 200 PCR
Reverse) 0.5 pl Taq polymerase( 5 U * pL”) 0.2 400  (33.33%) 200
wL PCR 94 °C 5 min; (94 °C 45 s; Ta 30
s;72 C 30s) x35;72°C 7min; 16 C o SSRHunter
PCR primer3-2.3.4 105 (52.5%)
SSR SSR 0 PCR
PCR QIAxcel Advanced System ( QIA- 6
GEN ) o — 24 PCR
( Number of ; 1%
alleles per locus A) GENEPOP version 4.0.10 PCR 8%
( Observed heterozygosities Ho) . o 45
( Expected heterozygosities He) ( Rousset 13 ( 2
2008) . Hardy-Weinberg GENEPOP 13 SSR 4
( Exact probability test) o 80 1%
2 13 SSR
( 3) 2 23

(AG) 15 (AC) 15 9.192; ( Ho) 0.048~0.952
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Table 3 Highly polymorphic results of thirteen initial primers screening in four populations of Rhodiola alsia
P1 (N=18) P2 (N=21) P3 (N=18) P7 (N=23)
Locus
A Ho He A Ho He A Ho He A Ho He

CZ12 5 0.111 0.546%* 9 0.810 0.815%* 7 0.944 0.784%* 11 0.875 0.840
CZ16 4 0.167 0.503* 6 0.905 0.661 7 0.778 0.603 8 0.792 0.724*
CzZ17 2 0.000 0.108 2 0.048 0.048 3 0.500 0.408 7 0.917 0.659
CZ30 7 0.611 0.798%* 9 0.952 0.800 7 0.842 0.782 11 0.955 0.885
CZ36 8 0.667 0.822* 11 0.952 0.823 9 0.889 0.805 11 0.958 0.798
Cz42 6 0.833 0.768* 14 0.714 0.908%* 11 0.471 0.882%* 10 0.458 0.758%*
CZz43 5 0.111 0.617* 8 1.000 0.819 9 0.778 0.849% 11 0.958 0.855*
CZ50 12 0.611 0.873%* 12 1.000 0.843* 13 1.000 0.909 14 0.958 0.790*
CzZT11 3 0.000 0.527 9 0.476 0.800 11 0.632 0.863 12 0.545 0.832
CZ79 5 0.556 0.730 6 0.286 0.569* 8 0.526 0.688 13 0.909 0.901
CZ83 5 1.000 0.727%* 6 0.952 0.724* 5 0.895 0.750%* 10 0.955 0.872
CZ85 6 0.111 0.679* 23 1.000 0.952 14 0.889 0.916 21 0.875 0.944%*
CZ104 14 1.000 0.884* 12 0.952 0.837* 12 0.947 0.872 14 0.955 0.905
LA ; Ho. ; He. ; N. . ( P<0.01) .

Note: A. Number of allelesper locus; Ho. Observed heterozygosities; He. Expected heterozygosities; N. Numb

from Weinberg-Hardy equilibrium( P<0.01) .
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