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2 ,Pf + Pb P5.8S ITS1 + P5.8S ITS2 ,PCR ABI 310
DNA ITS 5.8S rDNA ,188S 26S rDNA s 700 bp. 5 ITS1
ITS 2 210 ~ 217 bp 219 ~224 bp. ITS1 0.00~1.93%,ITS-2
0.46 ~2.34 % ,ITS 1 . NJ ITS 2
s . TS 2 s
;TDNA ;
Cnidium monnieri (L.) Cuss. , 5 ITS 1 .
, R s 5.8S rRNA ITS-2 18S 26S rRNA
s . , 700 bp, ITS
~ [1 ] °
(
) \ 1
’ ’ , 1997 ,
’ 10 ,1998 2~
[1]
’ ° 3 ,3~4 R DNA .
, TLC GC , |
3 (21.1 )
, , Tab 1 Samples of Cnidium monnieri vsed in the
(‘osthol) , . . present study
. . North Date of
;11 , Code Locality latitude Che mo- type collection
, , . . HBI  Harbin, Heilongjiang 45.7° I 980408
111 HB2 Harbin, Heilongjiang 45.7° 1 980408
HS  Hengshui, Hebei 37.7° 11 980326
h ’ DZ Dezhou, Shandong 37 .4 11 980408
> > > ZZ  Zhengzhou, Henan 34.7° 111 980408
A GCl  Gaochun, Jiangsu 31.3° 11 980305
. GC2 Gaochun, Jiangsu 31 .3° 11 990704
DNA ( internal
transcribed spacer, 1 TS) R
[3] 2 DNA 2.5 g
[4~8] N 15 mL N DNA ( 8
mol* L™! , 0.35 mol*L"' NaCl, 0.05 mol*L"'
£ 1999-03-25 Triss HCl, pH 8.0, 0.02 mol*L™' EDTA,2 % ,

' 5% )5 mL 10% SDS 0.5 mL, ,60C
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DNA.70 % 2, , ddH, 0 , mmol* L' ;4 dNTP 250 pmol*L"';l u

4C
3
(

DNA .
ITS ( Pf,Pb) 5 Promega
Cnidium officinale) 18S rDNA®!

Hypochoeris 268 rDNA ¢! : DNA 3 uL
Pf: 5- CGTAACAAGGTTTCCGTAGGTGAAC-3 ; . BIO RAD

Pb: 5'- TTATTGATATGCTTAAACTCAGCGGG -3 ; 3000 Xi

> : ( Promega) . GC2 ABI 310

P5.8S ITSI : 5'- GCTACGTTCTTCATCGAT -3’ ; 6 ITS1T  ITS2
P5.8S ITS2: 5'- CCATCGAGTCTTTGAACGCAA-3' . Pseudopanax anomalus''"’

4 1ITS PCR ITS rRNA ITS
Pf + Pb , :95°C

5 min :98 C 155,56 C 1

min

HRB2
HRBI
GCl
GC2
Dz
7z
HS

HRB2

Taq

, CLUSTAL W

,72°C 2 min,35 ,72 C 7 min. MEGA ( Molecular Evolutionary Genetics Analysis

MJ/ PTC 200-D , Version 1. 02) . Kimura

50 uL, KCl 50 mmol* L' ; Tris
10 mmol*L™';0.1 % Triton X100, MgCl, 2 ( Neighborjoining method)

18S rDNA | ITS1
CTGCGGAAGG ATCATTGTCG AATCCTGCAA TAGCA--GAA TGACCCGCTA ACACGTCAAC AATTTGGGCA

| 5.8SrDNA
CGGGCAGCGG CGTCATTCCA AAACACAACG ACTCTCGACA ACGGATATCT CGGCTCTCGC ATCGATGAAG

| ITS2
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HRB2 TCACAC-CTG A-AAGTTGTG CCGGTTTGGG GGCGGAAACT GGCCTCCCGT ACCTTGTCGT GCGGTTGGCG
HRBL . . ... ... .. G

Ga oL T oo LG e T.. ...
Gez oL P T.. ...
bz ... ... T... .G........ T T T.. . ...
zz . T LT LT .CL. GG T.. . ...
HS . ... G e T.. . ...

HRB2 GAAAAACGAG TCTCCGG-CG ATGGACGTCG CGACATCGGT GGTTGTAAAA GACCCTCTTG TCTTGTCGCG
HRBL . . . . ... ... ...
GCl ..o
GC2 ..
DD
ZZ e e e
HS . .. .. G.... ..... ALCA L L

| 26S rDNA
HRB2 CGAATCCTCG TCATCTTAGC GAGCTCCAGG ACCCTTAGGC AGCACACACT CTGTGCGCAT CGACTGTGAC
HRBL . . . . . . ...

GCL L e e e AC .
GC2 e e e AC
DZ e e
ZZ . e
HS .. ..

HRBL . . . . ... ... ..
GCl ..o
GC2 .
Dz LCL A
Y74 C. . o
HS C. . o

Fig1 Alignment of ITS-1,5.8S rDNA and ITS-2 nucleotide sequence of 7 samples of Cnidium monnieri .
Dots indicate sequence identity with HB2, dashes denote deletions .

Tab3 Values ( x 100 sites) of pairwise sequence
divergence between samples in ITS1 (below) and

1 5 7 ITS2 (above) with Kimura 2- parameter distance
[TS1,5.85 rDNA  -ITS-2 188 OTUs HB2  HBI HS DZ 7z GCl GC2
7 /
rRNA 3 26S rRNA 5 HB2 0.0092 0.0140 0.0046 0.0186 0.0093 0.0093
, 700 bp( 1) . ITS 1 210 ~ 217 HBL 0.0000 0.0234 0.0139 0.0186 0.0092 0.0092
HS 0.0048 0.0048 0.0093 0.0233 0.0140 0.0140
bp,5.8S rDNA 160 ~162 bp ,ITS-2 219 ~ 224
DZ 0.0000 0.0000 0.0048 0.0139 0.0046 0.0046
bp(  2). ZZ 0.0144 0.0144 0.0193 0.0144 0.0092 0.0092
) GCl 0.0093 0.0093 0.0144 0.0093 0.0144 0.0000
Tab 2 Size and G+ C contents of TTS1, 5.8S GC2 0.0000 0.0000 0.0047 0.0000 0.0048
rDNA and ITS2 sequences of samples of Cnidium : : : : :
monnieri from different localities
ITS 1 5.8S IDNA ITS2
G + C G + C G + ¢ Total/
Code < ) )
0¢¢ Size/ contents/ Size/ contents/ Size/ contents/ bp 5 ITS1 ITS 2
bp bp bp
% % %
HBI 215 55.8 16l 53 .4 223 57.9 599 ’
HB2 215 55.2 161 53 .4 222 57.2 598 . ITS
HS 214  55.1 162 53.1 224 56.7 600
DZ 215 55.8 16l 53 .4 221 56.6 597 5
Zz 210 542 162 531 219 571 591 ° ’
GCl 217 553 16l 50.3 224 57.2 602 .
GC2 215 55.4 161 50.3 224 57.2 600 46 ——HB1
54 L HB2
h:ZZ
. i 87 GC1
2 5 ITS1 GC2
0.00~1.93% TS 2 54 1
0.46 ~ 2.34% ( 3).
Fig 2 Phlegenetic tree reconstructed using NJ with
ITS 1 . ITS2 (

Kimura distance based on ITS-2 nucleotide sequence
225 ) (NJ) . of 7 samples of Cnidium monnieri .
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RIBOSOMAL DNA ITS SEQUENCE ANALYSES OF CNIDIUM MONNIERI
FROM DIFFERENT GEOGRAPHICAL ORIGIN IN CHINA

Cai Jinna' , Zhou Kaiya, Xu Luoshan' , Wang Zhengtao , Shen Xi, Wang Yiquan and Li Xiaobo

(Jiangsu Provincial Key Laboratory of Resources Biotechnology, Nanjing Normal University, Nanjing
210097 ; IDepurt ment of PharmaCOngOSy, China Pharmaceutical University, Nanjing 210038)

ABSTRACT AIM: To study the correlation between ITS sequence variation of Cnidium monnieri and
geographical distribution and che motype of the plant. METHODS: Two pairs of primers Pf + Pb and P5.8S
ITSI + P5.8S ITS2 were designed. The PCR products were purified and sequenced by silver staining DNA
sequencing technique and ABI 310 . RESULTS: Complete sequence of ITS and 5. 8S rDNA, and partial sequence
of 18S rDNA and 26S tDNA of Cnidium monnieri were obtained. They totaled about 700 bp . The sequences of
ITS1 and ITS 2 ranged from 210 bp to 217 bp and 219 bp to 224 bp; respectively. Pairwese sequence
divergences of the samples ranged from 0% to1.93 % in ITS1, and from 0.46 % to 2.34 % in ITS-2. The
ITS1 is more conservative . Phylogenetic tree based on ITS 2 sequence data (225 aligned sites) indicated that
the Harbin samples, Hengshui and Dezhou samples , and Zhengzhou and Gaochun samples clustered separately .
CONCLUSION: The sequence variation of ITS 2 is correlated to latitude distribution of Cnidium monnieri in
China. Further studies are needed to clarify the relation between ITS sequence variation and che motype of
Cnidium monnieri .

KEY WORDS  Cnidium monnieri ; tDNA internal transcribed spacer ; latitude





