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Analysis of IT'S sequences of some medicinal plants and
their related species in Salvia

WANG Ying, LI Da-hui, ZHANG Y ing-tao

(School o f Phamaceutical Sciences, Peking University, Beijng 100083, China)

Abstract: Molecular systematic techniques were applied to reveal the genetic diversity of medicinal
plants and their related species in Salvia. The intemal transcribed spacer ( ITS) as well as 5.8S MDNA
sequences of 27 samples of Sa lia we re amplified using PCR method and sequenced. Mega 3.1 was used to
analyze the genetic diversity within genus. The complete sequences of ITS plus 5.8S DNA are about
612 - 617 bp. A phylogenetic tre generated by NeighborJoining method partly supported the
mormphological classification within Sa lvia, but incompatible results were also obtained in the tratment of
phylogenetic positions of some species such as Salia trijiga, Salvia flava war. flawa and Salvia flava wvar.
megalentha. The ITS regions of present Salria species showed considerable variation between subgenera in
contrast with the conservative 5.8S 1DNA sequences. The native Salvia species might have a different
origin from the foreign species. The phylogenetic positions of subgenera and sections inferred by ITS
analysis were comparable with that of traditional classification, while the phylogeny within sections is still
doubtful due to limited information in ITS sequence and need to be further proved by other evidence. ITS
analysis in this study supports the rationality of using species from Drmymosphace section as substitute dmug
resources of Dan shen, but also reveals significant genetic difffrences between high mountain Dan shen
species such as Sa lvia przewa Iskii with traditional Dan shen origins.
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Table1 Plantmaterials used in present study

Genbank ID

S. castanea f glabrescens S012 EU169460
S. castanea f pubescens S021 EU169461
S023 EU169462

S. castanea f castanea S017 EU169463
S019 EU169464

S. flava var. flava S006 EU169468
5022 EU169470

S. flava var. megalantha S007 EU169472
S016 EU169474

S. cyclostegia So11 EU169475
S020 EU169465

S. digita loides S005 EU169473
S.aera S009 EU169469
S010 EU169466

S018 EU169467

S. przewa Iskii S013 EU169471
S. pauciflom S015 EU169476
S. mborowskii S014 EU169477
S. trijiga S008 EU169478
S. miltiorhiza var. miltiorhiz S025 EU169481
S. miltiormiza var. miltiorhiza f alba S027 EU169480
S. yunnanensis S004 EU169482
S. plectmnthoides S024 EU169479
S. sy lestris( ) S026 EU169485
S. pmtensis( ) S028 EU169486
S. farinacea( ) S002 EU1 69483
S. coccinea( ) S003 EU1 69484
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DNA, pH 7.5 Tris - s MEGA 3.1 ( molecular evolutionary genetic
TE , . analysis) , Kimura-2
ITS PCR , 4 ,
4 ’ . o e
PCR ITS (518S ~3 ( neighborjoining, NJ) ( Bootstrap) 1 000
268, 5.8S , Peikin Elmer Gene Amp PCR .
System 2400) ., 20 ML 10 x PCR buffer
-1
( MgCL) 2 PL, dNTP(2 mmols L") 1 BL, ITS
-1
ITA (10 Umol* L") 0.5 HL, Taq 1 ITS
-1
(2 Us BL ) 0.5 KL, ( DNA 27 ITS 5.8S 1DNA
-1
0.1 Bge HL ) 1 HL, DDH, 0 . PCR 612 ~617 bp, Clustal X
94 C 5 min, 95 C 45 s. 629 bp, ITSI1 236 bp, 5.8S
55 C 45 5. 72 C 75 s, 30, DNA 163 bp, ITS2 230 bp.
72 C 7 min, , 4°7C . 2, ITSI1 ITS2 GC
PCR PCR , 5.8S DNA
, PCR ITS1 ITs2
, DNA 38.14% 37.39%. 5.8S mDNA ,
, Genbank, 1. 4 ,
DNA Clustal 2.45% . ITS1 Irs2
X(1.8) , 5.5% 8.26%.
Table2 Chancteristics of ITS region plus 5.8S MNA sequence of 27 Salvia samples
Sequence length /bp T/% C/% A% G /% Base substitution Gaps
ITSI + ITS2 +5.8S 615.4(612 - 617) 18.6  32.6  18.3  30.5 180 32
ITS1 228.9(226 - 233) 15,9 33.7  17.8  32.6 90 13
ITS2 223.6(216 - 228) 19.6  36.0  14.0  30.4 86 19
5.8S DNA 163 2.0 26.4  25.0  27.6 4 0
Table 3 Paiwise distance of 27 Salia samples
S012 S021 8023 S017 S019 S020 S010 S018 S006 S009 S022 SO013 S007 S005 SO16 SOI1  SO15 SO14 S008 S024 S027 S025 S004 S002 S003  S026 S028
S012
S021 0.002
S023 0.005 0.003
S017 0.012 0.010 0.010
S019 0.010 0.008 0.012 0.005
S020 0.015 0.014 0.017 0.017 0.015
S010 0.017 0.015 0.015 0.015 0.017 0.019
S018 0.022 0.020 0.020 0.020 0.022 0.024 0.005
S006 0.012 0.010 0.014 0.014 0.012 0.014 0.008 0.010
S009 0.015 0.014 0.017 0.017 0.015 0.015 0.008 0.014 0.010
S022 0.012 0.010 0.010 0.010 0.012 0.014 0.008 0.014 0.007 0.007
S013 0.014 0.012 0.015 0.015 0.014 0.012 0.014 0.019 0.008 0.012 0.008
S007 0.015 0.014 0.017 0.017 0.015 0.014 0.019 0.024 0.014 0.017 0.014 0.012
S005 0.012 0.010 0.014 0.014 0.012 0.010 0.015 0.020 0.010 0.014 0.010 0.008 0.007
S016 0.010 0.008 0.012 0.012 0.010 0.010 0.015 0.020 0.010 0.014 0.010 0.008 0.007 0.003
S011 0.012 0.010 0.014 0.014 0.012 0.010 0.015 0.020 0.010 0.012 0.010 0.012 0.014 0.010 0.010
S015 0.015 0.014 0.017 0.017 0.015 0.017 0.015 0.020 0.010 0.014 0.010 0.005 0.017 0.014 0.014 0.014
S014 0.027 0.026 0.029 0.029 0.027 0.026 0.031 0.036 0.026 0.029 0.026 0.024 0.029 0.026 0.026 0.026 0.026
S008 0.049 0.051 0.051 0.047 0.049 0.051 0.045 0.051 0.047 0.047 0.043 0.049 0.051 0.047 0.047 0.051 0.047 0.054
S024 0.045 0.047 0.050 0.052 0.051 0.049 0.051 0.054 0.043 0.049 0.045 0.047 0.049 0.049 0.049 0.049 0.045 0.054 0.060
S027 0.051 0.052 0.056 0.058 0.056 0.054 0.056 0.060 0.049 0.054 0.051 0.052 0.054 0.054 0.054 0.054 0.051 0.060 0.065 0.005
S025 0.050 0.052 0.056 0.058 0.056 0.054 0.056 0.060 0.049 0.054 0.050 0.052 0.054 0.054 0.054 0.051 0.050 0.060 0.065 0.005 0.007
S004 0.043 0.045 0.049 0.051 0.049 0.047 0.046 0.054 0.043 0.47 0.043 0.045 0.047 0.047 0.047 0.047 0.047 0.052 0.062 0.026 0.029 0.029
S002 0.154 0.157 0.157 0.159 0.161 0.157 0.159 0.161 0.155 0.161 0.154 0.152 0.150 0.152 0.154 0.157 0.150 0.157 0.152 0.158 0.163 0.165 0.157
S003 0.140 0.142 0.142 0.144 0.146 0.142 0.144 0.147 0.140 0.147 0.140 0.138 0.140 0.138 0.140 0.142 0.136 0.142 0.138 0.142 0.146 0.148 0.140 0.040
S026 0.124 0.126 0.130 0.132 0.130 0.126 0.134 0.139 0.126 0.130 0.128 0.130 0.128 0.126 0.128 0.126 0.128 0.126 0.138 0.116 0.118 0.122 0.112 0.124 0.114
S028 0.122 0.124 0.128 0.130 0.128 0.124 0.132 0.137 0.124 0.128 0.126 0.128 0.126 0.124 0.126 0.124 0.126 0.124 0.136 0.114 0.116 0.120 0.112 0.128 0.114 0.007
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Figure 1 Linearized phylogenetic tree generated by neighborjoining method ( number = bootstrap values)
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