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Table 1 Origin and samples of chuanxiong and Japanese Chuanxiong wsed in this study
Sample Scientific name Source Code
Chuanxiong ( fresh plant) Ligusticum chuanxiong Hort . Dujiangyan , Sichuan, China, Aug., 1999 LCl
Chuanxiong ( crude drug) Ligusticum chuanxiong Hort . NICPBP ( Lot No. 918 - 9904) , Beijing, China, March , 2000 LC2
Japanese Chuanxiong ( fresh plant) Cnidium officinale Makino Herbal Garden of TMPU, Toyama , Japan, Aug., 2000 cal
Japanese Chuanxiong ( crude drug) Cnidium officinale Makino Hirosaka , Aomori Japan, Sep ., 2000 co2

DNA DNeasy kb, 1 PCR
Plant Mini Kit PCR QI Aquick R
Purification Kit( Qiagen ) . 0.5xTAE 2 « 2.
:20 mmol*L™" Tris HCI( pH 8.5) ;1 mmole L'
;5 mmol*L™' EDTA( pH 8.0) . PCR Table 2 Amplification and sequencing primers wsed
1x Tag (10 mmol*L™" Triss HO( pH 9.0) ; 50  in this study
mmol® L : Kl ;1.5 mmol L_1 NgClz ,0.1 % Triton X Name of primer Sequence (5 -3
100) , dNTPs ( dTAP, dTGP, dTCP, dTTP 0.2 ITS gene
oL T PCR primer ITS-5F GGAAGGAGAAGTCGTAACAAGG
mmo ) aq DNA ( Promega ITS3R ACCCGCTGAGTTTAAGCAT
) . Thermo Sequenase Cycle Sequencing primer ITSFI GTAGGTGAACCTGCAGAAGGATCA
Sequencing Kit : d/ ddNTP ( Triss HCl pH 9.5 . TTSF2 GCATCGATGAAGAACGTAG
a det P40 20 2 ITSRI CTTTGAACGCAAGTTGCGCC
MgCl, -Nonidet P40 t ’ ITSR2 ACCCGCTGAGTTTAAGCAT
), ( mat K gene
EDTA ) ( Amersham Life Science ) PCR primer matK AF CTATATCCACTTATCTTTCAGGAGT
i matke8 R AAAGTTCTAGCACAAGAAAGTCGA
( Pharmacia ) Sequencing primer matKFl  GCACTTGCGCATGATCATGGT
matKF2  TGGTTGTTTAAGGACCCTTT
5436 5415C matKRl ~ TCCAAATACGATACTCGTGGAG
( B dorf ) . PAG/3000 ( matKR2  AAAGTCGAAGTATATACTTTA
ppendo ,
BIOG RAD ), PTCG100 PCR ( MJ
DNA
Research ) LAE6911 FX UV (
Atto ) , UltroSpec 4000 '
DNA
( Pharmacia Biotech ) ,4000L DNA Lo
DNeasy Plant Mini Kit DNA.
( LF COR ) .
DNA SpL 1.0% 0. 5xTAE
ITS PCR
BIO RAD ,EB , UV
Daucus carota L.) ITS
i ( Daucus carota ) . DNA A HindIII
(e mat K PCR
[13]
PCR DNA 50 ~ 100 ng ,
ITS mat K 0.7~1.2
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dNTPs 0.2 mmol*L™"' ,0.25 pmol* L' 1.5
U Tag DNA 1x Taq
50 pL, PCR , mtK 1 , 1 DNA
PCR :94°C .3 min. 35 DNeasy Plant Mini Kit
PCR :94°C,1 mn;45C,1 min;72°C,2 min, DNA, 23.1
1 PCR :72°C,30 min. kb ( 1. mat K ITS
1TS :94°C,3 min,l . 947C |1 PCR 1.2 kb 700 bp
min ;60 'C ,2 min;72°C,1 min,30 . 72°C,10 ( 2) . mat K ITS
min ,1 PCR , mat K 1268 bp,
PCR SpuL 1.0% 422 (  3). ITSI-5.851TS2
,EB , UV . DNA 1 kb 699 bp, 18S rRNA 3 54 bp ,ITSI
DNA ladder 215 bp,5.8S rRNA 162 bp ,ITS2 222 bp,
PCR PCR QlAquick 268 rRNA s 46 bp( 4 .
Purification Kit 1 1 3 1 M
Thermo Sequenase Cycle
Sequencing Kit . 4
6.75 uL, 3 puL PCR ,0.2
pmole L' ,1.0 uL d/ ddNTP ,
:95°C,5 min,1 . 95°C,30 R
$;50C ,305;70 'C,1 min,40 . 2 pL —— 4361bp
, . 1 pL 4%
7 moleL DNA s
ImagBase (4.0 Figure 1  Agarose electrophoresis pattern of total DNA
, Aloka ) , isolated from four samples of Chuanxiong and Japanese
AutoAsse mbler' (1.3.0 , Applied Chuanxiong
Biosyste ms ) DNA ’ Lane 1 : Fresh plant materi-al of Chuanxi-ong (LCl) ; Lane
2 : Dried crude drug material of Chuanxiong ( LC2) ; Lane
(gap) Genetyx- 3 : Fresh plant material of Japanese Chuanxiong ( COl) ;
SV R (10.1 , Software Development Lane 4: Dried crude drug material of Japanese
) DNA Chuanxiong ( CO2) ; Lane M: A Hind III marker
J54bp -
1636hbp - .
1018bp -
MW0bp - Ti0 = C e R
A
Figure 2 Agarose electrophoresis pattern of mutK gene ( A) and ITS gene ( B) amplification from four samples of

Chuanxiong and Japanese Chuanxiong

Lane 1 : Fresh plant material of Chuanxiong ( LCl) ; Lane 2 : Dried crude drug material of Chuanxiong ( LC2) ; Lane 3 :
Fresh plant material of Japanese Chuanxiong ( COl) ; Lane 4 : Dried crude drug material of Japanese Chuanxiong ( CO2) ;
Lane 5: Negative control without te mplate DNA; Lane M: 1 kb DNA ladder marker
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1 CTA TAT CCA CTT ATC TTT CAG GAG TAT ATT TAT GCA CTT GCG CAT GAT CAT GGT TTA AAT AGA AAT AGA TCC GTT TTG TTG 81

L Y P L I F Q E Y 1 Y A L A H D H G L N R N R S v L L

82 GAA AAT GCA GGT TCT AAT AAG TTC AGC TTA CTA ATT GTG AAA CGT GCA ATT GAT CGA ATG TAT CAG TAT GAA CAG AAT CAT 162
E N A G S N K F S L L I vV K R A 1 D R M Y Q Y E Q N H

163 TTG ATT CTT TTT GCT AAT GAT TTC ACC CAA AAT ACC TTT TTT GGG CGC AAC AAG AAT TTT AAT TTT CAA ATG ATA TCA GAA 243
L I L F A N D F T Q N T F F G R N K N F N F Q M I S E

244 GGA TTT GCA GTC ATT GTA GAA ATT CCG TTT TAT CTC CGA TTA TTA TTIT TCG ATA GAA AGG AAA GGA ATA GTT AAA TCT CAT 324
G F A V 1 vV E 1 P F Yy L R L L F S I E R K G 1 vV K S H

325 AAT TTA CGA TCA ATT CAT TCA ATA TTC CCT TIT TTA GAG GAC AAA TTT TCA CAT TTA ATT TAT GTG TTA GAG ATA CTA ATA 405
N L R S I H S I F p F L E D K F S H L I Y V L E I L I

406 CCC TAC CCA GTC CAT CTG GAA ATA TTG GTT CAA ACT CTT CGC TAC TGG GTA AAA GAC GCC TCT TCT TTA CAT TTA TTA AGA 486
P Y P V H L E I L v .Qq T L R Y W V K D A S S L H L L R

487 TTC TTIT CTC CAC GAG TAT CGT ATT TGG AAT ACT CCA AAT AAA GCC AGT TCT TGT TTT TCA AAA AGA AAT CAA AGG TTT TTC 567
F F L H E Y R 1 W N T P N K A S S c F S K R N Q R F F

568 TTC GTC CTA TAT AAT TCT CAT CTA TGT GAA TAC GAA TCC ATC TCC GTC TTT CTT CGT AAC AAA TCT TCT CAT TTA TGC TCA 648
F v L Y N S H L C E Y E S 1 S v F L R N K S S H L C S

649 ACG TCT TCT GGA ACC CTT CTT GAA CGA ATC TTT TTC TAT GGA AAA CTA GAA CAT CTT GGA CTC GTA GAA GCT TTT GCT AAG 729
T S S G T L L E R 1 F F Yy GG XK L E H L G L VvV E A F A K

730 GCC TTT CAG GAC AGT CTA TGG TTG TTT AAG GAC CCT TTC ATG CAT TAT ATT AGT TAT CAA GGA AAATCA ATT CTC GCT TCA 810
A F Q D S L w L F K D P F M H Y I S Y Q G K S8 I L A S

811 AAA GGG ACG CCC CTT TTG ATG AAA AAATGG ACA TAT TTT TTT GTC AAT TTA TGG AAA TGT CAT TTT TAC CTA TGG TCT CAG 891
K 6 T P L L M K K W T Y F F VvV N L W K C€C H F Y L W S Q

892 CCG GGA CGG ATC TGT ATA AAC CAA TTA TAT AAT CAT TCC CTA GCT CTT CTG GGC TAT CTA TCA AGT GTG CGA CTA AAC CCT 972

P G R 1 Cc 1 N Q L Y N H S L A L L G Y L S8 S V R L N P
A

973 TCA ATG GTA CGC AGT CAA ATG CTA GAA AAT GCA TTT ATA ATT GAT AAT CCT ATT AAT AAG TTC GAT ACT CTT GTT CCA ATT 1053
S M V R S Q M L E N A F I I D N P I N K F D T L V P 1
1054 GTT CCT CTA ATT GGA TCA TTG GCT AAG GCG AGA TTT TGT AAC GTA TTG GGG CTC CCT ATT AGT AAG GCG GTT TGG ACT GAT 1134
v P L I G S L A K A R F C N V L G H P 1 S K A VvV W T D
1135 TTA TCA GAT TCT GAT ATT GTT GTC CGA TTT GGG CGT ATC TGC AGA AAT ATT TCT CAT TAT TAT AGT ATA TCC TCA CAA AAA 1215
L S D S D I v vV R F G R 1 C R N I S H Y Y S I S S Q K
1216 AAG AGT CTG TAT CGA ATA AAG TAT ATA CTT CGA CTT TCT TGT GCT AGA ACT TT 1268
K S L Y R 1 K Y I L R L S cC A R T

Figure 3 mutK nucleotide and its amino acid sequences of Chuanxiong
Upper line shows the nucleotide sequence , lower line shows deduced amino acid sequence , a indicates variable site
( GTG V) in Chuanxiong ( Ligusticum chuanxiong) for “ GCG A” in Japanese Chuanxiong ( Cuidium officinale)

U ITSL
1 GGAAGGAGAA GTCGTAACAA GGTTTCCGTA GGTGAACCTG CAGAAGGATC ATTGTCGAAT CCTGCGATAG CAGAACGACC 80

81 TGCTAACACG TAAACACATC GGGCAAGTAT CGGTGGGCTT CAGTCCCTTG TCTGCGAACC CTGGTAGGTG GCCCCTCTCG 160
A

161 GGTGGCCACT GGCCTGCAAA AACATTCGGG CGCGGAATGC GCCAAGGAAC TTAAAACTGA ATTGTACGTC CGCATCCCGT 240
241 TAGCGGGCAG CGGCGTCATT CCAAAACACA ACGACTCTCG ACAACGGATA TCTCGGCTCT CGCATCGATG AAGAACGTAG 320

321 CGAAATGCGA TACTTGGTGT GAATTGCAGA ATCCCGTGAA CCATCGAGTC TTTGAACGCA AGTTGCGCCC GAAGCCATTA 400
401 GGCTGAGGGC ACGTCTGCCT GGGTGTCACG CATCATCTTT GCCAACAACC ACACACTCCT TCAAGAGCTG TGCCGGTTTG 480
481 GGGCGGAAAT TGGCCTCCCG TGCCTTGTTG TGCGGTTGGC GCAAAAGCGA GTCTCCGGCG ACGGACGTCG TGACAACGGT 560
561 GGTTGTAAAA GACCCTCATG TCTTGTCACG CGAATCTGCG TCATCTTAGT GAGCTCTAGG ACCCCTAGGC AGCACACACT 640
641 CTGTGCGCTT CGATTGTGAC CCTCACTCTC AAGGGGGAAT ACCCGCTGAG TTTAAGCAT N ITS2 720

Figure 4 ITS sequence of Chuanxiong

4 indicates variable site ( T) of ITSI sequence in Chuanxiong ( Ligusticum chuanxiong) for “ C’ in Japanese Chuanxiong
( Gudium officinale) . — presents 18S rDNA 3’ coding region; — 5.8S rDNA coding region; —— 26S rDNA 5’
coding region . ITS1 region: 55 nt ~269 nt, ITS2 region: 432 nt ~ 653 nt

, (LCl) ~C(CO) , 1
(LC2) mat K ITS , V/ GTG( LC) ~ &/ GCG( CO) . ITS 1
(COl) (CO2) . , ITSI 54 nt 1 T
(LO) (CO)  mtK 1 (LC) ~C(CO) .

[14]

: 959 nt 1 T( LC) Downie ,



Acta Pharmaceutica Sinica 2002 ,37(1) :63 - 68

067¢
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222 bp 1 , 9 nt “T
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mat K AND I'TS NUCLEOTIDE SEQUENCING OF CRUDE
DRUG CHUANXIONG AND PHYLOGENETIC RELATIONSHIP
BETWEEN THEIR SPECIES FROM CHINA AND JAPAN

LIU Yirping , CAO Hui’ , HAN Gur v’ , FUSHIM H' , KOMATSU K

(1. Institute of Chinese Materia Medica , China Academy of Traditional Chinese Medicine , Beijing 100700 , China ; 2 .
National Engineering Research Center for Mbdemization of Trditional Chinese Medicine , Zhuhai 519020 , China; 3.
Hebei Institute for Drug Control , Shijiazhuang 050011, China ; 4. Research Cemter for Ethnonedicines , Institute of
Natural Medicine , Toyana Medical and Pharmaceutical University , Toyanmma 930 - 0194, Toyama Prefecture , Japan)

ABSTRACT: AIM To provide more molecular evidences for species telationship between Chuanxiong
( Ligusticun chuanxiong Hort.) from China and Japanese Chuanxiong ( Senkyu in Japanese) ( Gidium officinale
Making) . METHODS To sequence such two genes as internal transcribed spacer ( ITS) from nuclear rDNA and
maturase for lysine ( rmtK) in tRNA”( UUU) intron from chloroplast DNA of both Ligusticum chuanxiong and Gridium
officinale using PCR direct sequencing and to analyze the sequence variation of two genes between these two species .
RESULTS The mutK gene sequence of Ligusticum chuanxiong and Gridium officinale is 1268 bp in length, coding
422 amino acids of maturase protein. I'TS gene sequence 699 bp, consisting of 54 bp of 18S rRNAZ | 215 bp of ITSI ,
162 bp of 5.8S rRNA, 222 bp of ITS2, 46 bp of 26S rRNAS . Multiple sequence alignment shows that the sequence of
two genes between dried crude drug and fresh voucher material of LiQusticumchuanxiong and Giidiumofficinale , there is
1 variable site (T—C) in mutK (upstream at 595 nt) and ITS (ITSI at 54 nt) between Ligusticum chuanxiong and
Giudiumofficinale. CONCLUSION Based on homology analysis of two genes plastid mmtK and nuclear ITS, the
origin of Chuanxiong from China and Japan ought to be identical, the scientific name Gudium officinale of Japanese
Chuanxiong should be changed to Ligusticum chuanxiong .

KEY WORDS: Ligusticum chuanxiong Hort; Giidium officinal Makino; mmtK gene; ITS gene; nucleotide

sequencing





