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Construction of genetic linkage map of Bupleurum chinense DC.
using ISSR and SSR markers
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Abstract: Molecular genetic map is a fundamental organizational tool for genomic research. However, a
genetic linkage map for Bupleurum chinense DC. has not been developed. In this study, with the theory of
pseudo-testcross, 96 F; plants from an intraspecific cross of B. chinense were used as mapping populations.
Twenty eight ISSR (inter-simple sequence repeat) primers and 44 SSR (simple sequence repeat) primers were
used to detect the polymorphisms between the parental plants, and of them, 28 ISSRs and 14 SSRs were selected
to analyze the F, populations. The map consisted of 13 linkage groups which included 80 (72 ISSRs and 8
SSRs) loci, and covered 2 633.9 ¢cM with an average density of 33.4 cM. All 13 linkage groups consisted of 2 — 31
loci ranging in length from 15.4 — 1 295.7 ¢cM. This map will provide a basis for studies on gene mapping,

map-based cloning and maker-assisted selection of important traits in B. chinense.
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Table 1  Sequences of ISSR primers used for the genetic linkage map construction

Primer No. Primer sequences (5'-3") Primer No. Primer sequences (5'-3")
1807 AGA GAG AGA GAG AGA GT 1844 CTC TCT CTC TCT CTC TRC
1808 AGA GAG AGA GAG AGA GC 1845 CTC TCT CTC TCT CTC TRG
1809 AGA GAG AGA GAG AGA GG 1847 CACACA CACACA CACARC
1810 GAG AGA GAG AGA GAG AT 1848 CAC ACA CAC ACA CAC ARG
1811 GAG AGA GAG AGA GAG AC 1851 GTG TGT GTG TGT GTG TYG
1812 GAG AGA GAG AGA GAG AA 1855 ACA CAC ACA CACACACYT
1814 CTC TCT CTC TCT CTC TA 1856 ACA CAC ACA CAC ACA CYA
1816 CAC ACA CAC ACA CAC AT 1857 ACA CAC ACA CAC ACA CYG
1826 ACA CAC ACA CAC ACA CC 1859 TGT GTG TGT GTG TGT GRC
1834 AGA GAG AGA GAG AGA GYT 1864 ATG ATG ATG ATG ATG ATG
1836 AGA GAG AGA GAG AGA GYA 1868 GAA GAA GAA GAA GAA GAA
1840 GAG AGA GAG AGA GAG AYT 1873 GAC AGA CAGACAGACA
1841 GAG AGA GAG AGA GAG AYC 1885 BHB GAG AGA GAG AGA GA
1842 GAG AGA GAG AGA GAG AYG 1892 AGA GAG AGA GAG AGA GYC
1843 CTC TCT CTC TCT CTC TRA 1895 AGA GTT GGT AGC TCT TGA TC
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Table 2 Sequences of SSR primers used for the genetic linkage map construction

Locus names Primer sequences (5'-3") Locus names Primer sequences (5'-3")
S01C12 F: TTCTCCGTTCTGGGTTTATGA S25G05-2 F: CAATAGATTCGGTTCAAGTTCAG
R: GAGTTTCCGCTCAAAGATGC R: ATCAAAGCAAAGGTGGCAAAT
S02F09 F: GCCTTCAGACCACCTAAAAATG S26D06 F: TTGGGCATGACAATCACAGAA
R: TGGGGAATAGAACAGAGATTGG R: GAAAGTTATTAGGGTTTGAAGGGT
S04A09 F: CGTCACTTAGCCTTGTATGGAAC S27D09 F: CATAAAACAAAAGGCAAATCG
R: TCGTTATCATTTTTCATGGCTTT R: GTCGGTAATGAATCCAAATGAG
SO05E04 F: CTGAGACACCCCGTTCTGTT S28D08 F: GAGACAGGGAATAAGAAAGTG
R: GCAATTCCCACCTTGTTGAT R: TGAAGAAAGAGGCGAGAAC
S05G04 F: TGGAAACTCGACAGTCCCTTAT S28G10 F: TTGTTCAAGGATTTCGAGGCT
R: GGAACAAGCAAACAATGTACCA R: ATCGGTGTTCAGCAGTAGCG
S07D09 F: AGCAGCAGCAAGGTCAAATAA S28H08-1 F: GAAGATAAGCAAGTTGAAGA
R: CCCTGAAAACCTCTTCGACA R: TACCTGTTGAAACCGAATA
S08C06 F: GTTATCCCCGGATTCATGTG S28H08-2 F: GTATTCGGTTTCAACAGGTA
R: AACCATCAACCATCATCATCA R: AGGAAGTCGGAAATAGTCAT
S09C07 F: GGGAGAAAGGTGAGGAAGAAG S32D05 F: CTGGAAATGGAGTTAGAAGACA
R: TAGGAAGGGATATGTGACTGTTG R: AACGAACTCAGACCCCTAAT
S11H09 F: AAGAAAGTATTGACGCAGAGGC S32F06 F: TCTAACTTAACACCACCATTTCA
R: CAAATCAGTGCCAAGATAAGGTA R: CCAACAATAGCAGTTACCCAT
S12E11 F: GCGAAGACTGAGTGGCTTGATG S35A10 F: GTAATGATGATGCCTCCACAG
R: AGAAACCATAACCATGCCTGCTA R: CGGCGACAATACAAGACCAA
S15C07 F: CAATGGCTGTTTCATCTGTTCTG S35F03 F: CTTAGATTCTTGCCCTTGC
R: GCAACTCCCAATCCCCAAATGA R: GTCAAATGTAGCCTTCAATCA
S16E08-1 F: GAGAAGAAAGCGGCTGGTGGT S36B04 F: AGAGGAGGATATGGGAACTGA
R: AAGGCGATGAGATGACAAGGGT R: TTGATGGAGCCTCTACCTTTC
S16E08-2 F: AAAACACCTCTGCCACCTCCA S36C06 F: GCCATAGAAGTTGGTTCACG
R: CACCATCGGAAGGGAAACCA R: GCTGGTCCGAGTCATCATAG
S16F08 F: TGGTGGACGAAAGATGGGTG S37E10-1 F: GCAAGTAATGGGTAGTTGTATG
R: TGTGGTGAATGTCCAGAGCC R: AATGTTTCCAGGCTCAAGTT
S18E10 F: AAAATATCCCTGCTCCTTCTG S37E10-2 F: AGAAAGAGTTACGGTGGGACA
R: ATTCTCGGTGGCTCGCTTAG R: AGTGGGCATAGGGATTTGTT
S18H12 F: CAGCACCTAAAGTCTCAACG S37E10-3 F: ACAAATCCCTATGCCCACT
R: AGTTTCTCATCTCGGCTTGTT R: TGTTAGTACCACCTGTTTCTTT
S20D05 F: CCCCAGAACAAGGGAAAGCAGC S38C11-1 F: ACCACAGTGATAACGAGGACA
R: CAGCACCAACAATGTCATATCTCC R: ATCTTTGGCTCAGAAACTAGAAC
S22H03 F: GCTTCATCGCTTACCTCTATCC S38Cl11-2 F: CCTCGTGACTTTAGGAGATGC
R: CTCCATTATTGTTGCCGTTTCC R: GAGATTCTGCGACCCTGTTC
S23D11 F: CTCTTTCTCAAAACCCACCATC S38D02 F: ACCAAACCACCTATGTCACTAC
R: CATCTCCACCTTGTAATCACTC R: CTCAAGGAGGCTGGAAACTG
S23E08 F: CAGGACGATAAGGCTGATGTT S39A04 F: GACTCACCACGCCTAATAAACA
R: CACATAAAATCTCCACCAAAATA R: TCTTCACCAGCAAGCCATTC
S25A01 F: TTCTACATTTTGGGCGTTTTAC S40C04 F: ATGATGAACTGGGAAGAGGGT
R: ACCTGCTTGAGATGATTTTGA R: GCTTTGAGGACCTGGTTGTTA
S25G05-1 F: CTCCATTCCTCCTTTGTTAGTC S40D07 F: GTTCAGCAAAGGAGAAGACGA
R: TGAACCGAATCTATTGGGTGAAA R: TTTGTCCTGGTGCGTGGTG
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Table 3 The distribution of markers and genetic distance of
LGs on the map

Linkage NOA(.)f Length ?i‘;::iz Linkage No.(?f Length dAi\;:ffZ
group  loci /eM /oM group  loci /eM oM
LGl 31 12957 432 LG8 3 742 37.1
LG2 17 697.5 43.6 LG9 3 385 193
LG3 5 148 37.0 LG10 2 427 427
LG4 4 82.1 27.4 LG11 2 42 42
LGS 3 49.1 24.6 LG12 2 413 413
LG6 3 78.6 393 LG13 2 28.8  28.8
LG7 3 15.4 7.7 Total 81 26339 334

22 2324 25 M 3
2000

1 000
750

500

Figure 1 A part of amplification results using primer I1873. M: marker; P1: male parent; P2: female parent; 1-24: F; plants 1-24;

polymorphic fragments are indicated by arrow

Figure 2 A part of amplification results using primer S22H03.
polymorphic fragments are indicated by arrow

M: marker; P1: male parent; P2: female parent; 1-24: F, plants 1-24;
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Figure 3 The molecular genetic linkage map of B. chinense. Absolute distance in ¢cM are indicated on the left side of linkage groups

and locus names on the right
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