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Development of microsatellites of Dendrobium officinale and
its application in purity identification of germplasm
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Abstract: Simple sequence repeat (SSR) was used to investigate the genetic diversity and structure of
Dendrobium officinale. A total of 15 primer pairs with stable and repeatable polymorphism were screened out
from 60 SSR primer pairs developed by the method of microsatellite enrichment by magnetic beads. Forty-
eight samples of Dendrobium officinale were analyzed in genetic polymorphism. These loci were polymorphic
and displayed 3 to 9 alleles per locus with a mean number of 6.1. The observed and expected heterozygosities
ranged from 0.60 to 0.85 and from 0.49 to 0.85 respectively. The polymorphic information content (PIC)
of each SSR locus varied from 0.437 to 0.829 with an average of 0.702. Fifteen primer pairs were used in
Dendrobium cross-species amplification and totally 13 primer pairs were proved to have the transferability in
D. officinale related species. In addition, 500 tissue culture plantlets of D. officinale were tested for purity
identification by means of PCR amplification with four SSR primer pairs. The results showed that SSR
technique is a feasible, simple and inexpensive method for determining adulterants in germplasm identification.
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Table 1 The name and origin of the 20 samples of Dendrobium species

Voucher number Species Locality Voucher number Species Locality
1 D. huoshanense Anhui 11 D. chrysanthum Guizhou
2 D. hancockii Yunnan 12 D. wardianum Yunnan
3 D. fimbriatum Guangxi 13 D. loddigesii Guangxi
4 D. dixanthum Yunnan 14 D. aphyllum Guizhou
5 D. falconeri Yunnan 15 D. crepidatum Yunnan
6 D. cariniferum Yunnan 16 D. nobile Yunnan
7 D. gratiosissimum Yunnan 17 D. moniliforme Jiangxi
8 D. primulinum Yunnan 18 D. hercoglossum Yunnan
9 D. devonianum Yunnan 19 D. williamsonii Hainan

10 D. thyrsiflorum Yunnan 20 D. guangxiense Guizhou
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Table 2  Fifteen microsatellite loci of Dendrobium officinale and their amplification information

Locus Primer sequence (5'-3") Repeat motif Size / bp Na Ne Ho Hg  Pywe PIC Ac(c}::s]ig(?r?ll(\lo.

XMLO001 F: CGTGTGCGTATAACGGCACA  (CA)y4 199-213 6 29 0.60 0.66 0.537 0.610 FJ914496
R: GGTCCGAAAGGTGGTACATC

XML002  F: GGTACAAGGTTCGAGTCT (TG)n 128-140 5 23 0.60 0.57 0.793 0.536 FJ799920
R: CATACTGTCGACCACATC

XMLO003  F: GTGACATAGCAAAGAGAC (CT)as 156178 7 32 070 0.69 0.945 0.660 GQ174288
R: CCAGAATGAGCTCAATCA

XML004  F: CACATATGATAACAGGAGCA  (GA)s 130-152 7 44 0.80 0.77 0.003 0.740 GQ174289
R: TTGGATGATTGCAGCCACT

XML005  F: GCCATCATTATCCCTATC (G 178-192 4 35 075 072 0.851 0.664 GQ174290
R: TCTCTCCCTAGCTCTCTC

XML006  F: GAGAAGCCTTCAAATGAC (GA)13(AGA)7 (AG)y  320-346 9 55 070 0.82 0.154 0.795 GQ174291
R: ACCCTCACGTTTCAATCT

XML007  F: AGTGCAAGAGAGAGATAGAG (GT)7(CA)a 339-357 6 51 075 080 0.103 0.776  GQ174292
R: ACGAGACAGGATGAAGAGAT

XML008  F: TGCGTATAGCTGCACACGT (CA)12 170-182 5 33 070 0.69 0452 0.638 GQI180864
R: CAGTCACACGAGACAGGATG

XML009  F: TTGAGGGTCGTGAGGTTCT (GA)17 139-153 4 37 075 073 0.508 0.687  GQ222213
R: TTTGGCAATTGCTGCACCG

XMLO010  F: CTACGTCGACGGACGAAT (TC); 142-150 3 20 0.65 049 0.238 0437 GQ222214
R: GGTCTAGACGATCCTGTT

XMLO11  F: CGTTCACTACTTTCCCTC (TC)20(TC)s 204-220 7 58 0.80 0.83 0.114 0.804 GQB861088
R: AGATAGAGGTAGAGAGAG

XMLO012  F: ACGATCGCAAGCCTCTCCAC (AG)27(GA)2 215-235 8 6.5 0.80 085 0.106 0.828 GQ861089
R: GTTGGGTGGATCCGTCAAGG

XMLO13  F: CTCGCTAGCTCTCTTTCTC (CT)3(CT) 14 122-138 6 45 0.65 0.78 0.349 0.751 GQ861090
R: CTATGAATGCCCAGAGGAG

XMLO014  F: AGTCAACCACACATGAGGAG (GA)15(AGA)7 (AG);9 330355 8 6.5 085 085 039 0.829 GQ861091
R: TCACGTTTCAATCTCTGCTG

XMLO15  F: GTCCAGGCCTTGCTCTTTC (TC)17(TC)ro 321-339 7 51  0.65 0.81 0.223 0.780 GQ861092

R: CTATTGTCGGTGTACAGTC

F: Forward primer; R: Reverse primer; Na: Number of alleles; Ne: Effective number of alleles; Ho: Observed heterozygosities; Hg: Expected
heterozygosities; Puwe: Possibilities to fit to Hardy-Weinberg equilibrium using y* test; PIC: Polymorphism information content
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Table 3 Transferability of SSR primers among closely related species of Dendrobium officinale

Primer 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
XMLO001 + + + + + + + + + + + + + + +
XMLO002 + + + + + + + + + + + + + + +
XML003 + + + + + + + + + +
XML004 - - - - - - - - - - - - - - - - - _ _ _
XMLO00S  + + + - + + + + - + + + - +
XML006 — + + + + + + + + + + + + + + + + +
XML007 - - - - - - - - - - - — - - - - - - _ _
XML008  + + + + + + + + + + + + + + + + + + +
XML009  + + + + + + + + + + + + + + + + + + +
XMLO10  + + - + - + - + + + + + + + + + + + + -
XMLO11 + + + + + + + + + + + + + + + + + + + +
XMLO12 + + - + + + - + + + + + + + + + + - + +
XMLO013 + + + + + + + + + + + + + + + + + +
XMLO14  + - + + + - + + + + + + + + + + - + + +
XMLO15 + + + + + + + + + + + + + + + + + + +

Number 1-20 denote 20 samples of Dendrobium species as show in table 1.

“—” indicates non-successful amplification of PCR product

“+” indicates successful amplification of PCR product,
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Figure 1 The detection electrophoresis results of artificial population purity of D. officinale. M: DNA marker; 1-12: Samples of
Fujian germplasm (FJ02) and adulterates; a: Stands for detected adulterants; a: XML003; b: XML005; ¢: XML006; d: XMLO00S
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