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Abstract: Objective To reveal the genetic relationship of germplasms of Anoectochilus roxburghii and develop an effective and
valuable molecular marker. Methods In this study the polymorphic random amplified polymorphic DNA (RAPD) and specific SCAR
markers were developed based on 20 different germplasms from various places. Results Twenty-eight 100 RAPD primers have
significant polymorphism, generated 135 polymorphic bands among 20 germplasms. On the basis of RAPD results, 20 germplasms
were clustered into six groups on genetic distance of 0.748. Conclusion Clustering analysis shows that there are the significant
genetic differences among germplasms derived from different regions. A total of five specific bands from RAPD results are transferred
into sequence characterized amplified region (SCAR) markers. Amplified results of SCAR markers among different germplasms show
that SCAR markers are significant specific to different germplsms. This study has laid a solid foundation for accelerating the breeding
of A. roxburghii.
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Fig.1 Comparison on appearance difference of A. roxburghii from different germplasm resources
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Table 2 RAPD primers with polymorphism

519 hgdl Bt EZONA N3 2 AN %
OPB10 CTGCTGGGAC 9 7 78
OPC2 GTGAGGCGTC 11 4 36
OPE19 ACGGCGTATG 11 5 45
OPHI19 CTGACCAGCC 8 2 25
OPI14 TGACGGCGGT 7 3 43
OPJ15 TGTAGCAGGG 16 7 44
OPK17 CCCAGCTGTG 10 4 40
OPO20 ACACACGCTG 15 13 87
OPO7 CAGCACTGAC 5 3 60
OPQ5 CCGCGTCTTG 4 1 25
OPR9 TGAGCACGAG 9 3 33
OPS10 ACCGTTCCAG 9 3 33
OPW6 AGGCCCGATG 10 5 50
OPZ6 GTGCCGTTCA 13 10 77
OPAD12 AAGAGGGCGT 6 4 67
OPAG5 CCCACTAGAC 11 10 91
OPAK12 AGTGTAGCCC 12 6 50
OPASS8 GGCTGCCAGT 10 5 50
OPAU13 CCAAGCACAC 10 5 50
OPAV3 TGTAGCCGTG 8 7 88
OPAU20 GTCGAAACCC 10 3 30
OPAWS CTGTCTGTGG 9 7 78
OPAWI19 GGACACAGAG 10 3 30
OPI9 TGGAGAGCAG 7 1 14
OPL13 ACCGCCTGCT 5 1 20
OPAQ19 AGTAGGGCCT 7 2 29
OPAP17 ACGGCACTCC 14 7 50
OPM7 CCGTGACTCA 11 4 36
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Fig.2 Amplification of RAPD marker among different germplasm resources
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SCART1:

5’-CTGCTGGGACACTCTAGTTGACCATTTGGAGGGAATCGACGAAGTCAGAAAGAACAAAAACTCTTTCAATAAC
CAGATATATAAAACCTTCGTATATGAAGCTGGAGACACCCTGACCATCCACTACGAGAAGTCCCTTAATATTATCAAT
GACTTAAGGATCTATGGTCGGAGCTTCACAAATGATGAAATAAACTACAAGTTCATGCGATCACTTCCGGCTGAATG
GGATCCGTACACAGTGGCTATCAAGAAAATCGAAAGCTTGAAGACCATATCTCTAAGCGCTCTTTTTGGAAAGCTT
CTCTCCTAAGAACTGACAATGGATCAAACGAAGAAGCAGCCCAAGAAAGCTATTTTGGCTATGGTCCCAGCAG-3’

SCAR2:

5’-CTGCTGGGACTGGACAGATTCAGTCAGTCAATAAAAGCAAGATAAACGGCATTCTTCTGCATTAACTTTTGCTT
GTGCAATATTCCTACTGCTGTGTAGGTTATATAATATTTTGGTAGACGCAAATATTTTATTTTTTGTGCTTTTAATTTATT
ATTTATCCATAATTCTAAGACATCAAGTTTTTCTTTATAGATTCATGAGAAACATACACCACAAAAATTGGAGGGTGT
GTCCTAAATTGGAGGGTGTGTCCTGATGTTTTTGAAAATTTCTTAATATTGTCAATCGGACCACGGTATTGATGGAGA
TAAATTTGTCTTATTCTGAAATCCTATAATTTTGCAATAGTGACATAAAATTGAAATCTAAGACTTTTACATGTAAATA
CATAGAAAATGTCTAACAATAAAATTGGAGGACCGGCCCGGCCCGCTGCTACCATTTGCTTCTTTTAAACAATTTTG
CTTATATCAGCAACGATCAATAATTGTTGTTTGCTTGGTGGAAAACAACTGTTTTTCATTAAACCCGGGTCGGATCAT
CAGGCTAGACATCCGATGGGTCCAACCGGATCGGAACACTGTTCCGGAATGGTGGAAAGTGCTAAAAATGGAAAA
TCAATTGAGCATAAAATATAAAATTGATATAATAGCAATATATCTAATTATACTAAGAAAATCCTCTTTTTGAGATGTC
AGAGATCAATAGAGGATCCAGACCGTTCAAAATAATTGAAAAAATTTAAACCATTGGACGCTAACTTCCTTTAACC
GCGGATACAAAAAAACCGTCTCAATTCTACGCCTTCAAAACCGCGCTCCTCCGTCCCAGCAG-3’

SCAR3:

5’-GTGCCGTTCAAATGCTTGGTGGGAATCAGGCTGGAAGTAACAAAGAGCAGCCACACCTTAGCCTCGCGACTTA
AGCAGGTAGACTTAATCAGATTTTTATTCGATTCCGCATACTCCAACTCACCACCCCTTGTGATTCCATTGACTAATT
CTTCCACAGGCAACCAATTCTTGATATTTGCATAATTATCTACCTCAAAATCCTCCAACTCCAGATATTCATTGATTGC
TTTTGCGGTATACTGGACCTCTACCCCTCGGATGCACGCTTTGCCGTCCTCTAAAAATTTGGCATTTGCATAGAATTC
GTACACCAGGGTCGGTATACACTCCGTCCTAGGGTGGCATAAGACCTTCCAGTTCAGTGCCTCAATCCGGGCAATAT
ACTCTCTCATCCACTTCTTCTTATCAATGTCGAACCCTCTCTCATAGATGAACGGCAC-¥’

SCAR4:

5’-CCCACTAGACATGATTAGCAAGACCTCTTATGTAGTGTAAATAAGAGTGCATTTCTCATTGTAAGACATCTTGGG
ATCTGAGAGAAGAAACCCTTGCTTCCAGTCTGCGACCTATGCGACCAGAACTTCCTCTTTTGAACAATTGATCCCTT
CCTGTTTTTATCGTCTTTTTTCTTATCAACATCAGTTCGGTAATATAAGTTGAACTCGTTTGTCTCTATTTTCTGACGT
TCTTCGGTAGATTTCTCGGCTACTCATTCAGCTGGCTAACCTGAGTAATAGGTCCAATTTGCTCGAATATATTTGGAT
CCAACAGTTTTAGTTTCAAATAAATTTAAACAATTGATTCTGTATATTTCAAATAATCTTGACCATCAATTAGACGCA
AATTACTTATAACCACATAGAATTAGTATCCATCTCCCCTACATCTCTCTCATGCATGTAACATTTACTTTATATAGTTT
GATAAAAATCCCAACCATCACATCTAAACCATTAAAAATTAATATATTGAAATTTTCCTTTTTCGTCTAGTGGG-3’

SCARS:

5’-CTGTCTGTGGCCCATTCTCATGCTAACGGACAAATTAAAGTCACCAACCATACTATCCTAAAGGGATTCAAAAT
GCGCATTCATAAGTCTGGTATGCAATGGGTCGATGAACTACCAAACGTCCTTTGGGCTTATCACACCACTGAAAGG
ACCCCTACAGGTGAGACACCCTTCAACTTATGTTACAGCTCTGAAGCAGTCATCTCGGTTGACATCAGGATCCTCA
GCACTCGCGTACAAAACTTCAGCCCATGAGAGAATGAAGAACAACAGCGGGGGAACCTTGACCTCATTTCTGAAC
TGAGAGCCCTTACAGCTCAGCGAGTTGCGGCCTACCACAGACAG-3’

4 HRMEF

Fig. 4 Specific sequences
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3 e
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Table 3 Sequences of SCAR primers
514 A1 (5°-37) T,/ C (G+O)/%
SCARI1-1 CTGCTGGGACACTCTAGTTGAC 59.3 54.5
SCAR1-2 CTGCTGGGACCATAGCCAAA 58.8 55.0
SCAR2-1 CTGCTGGGACTGGACAGATTCAGTCAGTCA 69.6 53.3
SCAR2-2 CTGCTGGGACGGAGGAGCGC 69.6 75.0
SCAR3-1 GTGCCGTTCATCTATGAGAGAGGG 61.5 54.2
SCAR3-2 GTGCCGTTCAAATGCTTGGTG 60.6 52.4
SCAR4-1 CCCACTAGACATGATTAGCAAGACG 61.4 54.2
SCAR4-2 CCCACTAGACGAAAAAGGAAAATT 60.6 52.4
SCARS-1 CTGTCTGTGGCCCATTCTCATGCTA 61.4 48.0
SCARS-2 CTGTCTGTGGTAGGCCGCAA 61.4 37.5

M-Marker

17 18 19 =20

1~20-Ar1~Ar20

5 SCAR FREERREMRFTRP Y EER

Fig. 5 Amplification of SCAR marker among diferent germplasm resources
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Fig. 6 Specific analysis of SCAR marker among different germplasm resources
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REAE 715 [FRIAS 7] 7= MU P 1R 35 4578 57 o K RAPD A%
440 SCAR Frid, # R4 RAPD & :HIbrid 4t
T B 4y, BB 0 35 Bt i U AR e Ik
s SR RIUERATE . I, RAPD-SCAR Fricik & AE
2R T RARI, T — P,

AHEFEM 100 2 RAPD BEHLS |47+ i i H R 5
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Zitr, Hoh g 135 A e iS4l . RAPD KT
WoR ML R BN 0.748 1), K 20 ANEFHIL A 6
Ko MWERBLHKAG, KA R (1R oo 5
AT LLER K2, t A K35 R 1 4 Hb X F A 5t 5 s
B A GVEH X (AT IR, D 2R 2 e X )
ORI, F S g sa g X A g . Ak C
KW Arl5 5HAR AP IE 22 R, AT
h—HK HHAWKRSG I, E RN PRI %
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T PG AT S A X 5 R k. BeAh, 45
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B, Ak R R EULTERR ErR AR .

Sh T 12 R < e T R S S P A R SCAR
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