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Abstract: Objective
officinalis and its counterfeit species, and provide DNA molecular markers for the fingerprint identification
of them. Methods
sequenced , then analyzed by means of CLUSTRAL X and MEGA softwares. Results
scribed spacers (ITS) including ITS1, 5.8S, ITS2, and partial 18S and 26S were determined. In DNA
DIST analysis, the range of diversity among M. officinalis and M. shughuaeusis, M. wumbellata was
2.9%—5.8% and 2. 9% —4. 2% based on ITS1 and ITS2; the range of diversity between M. officinalis
and Damnacanthus indicus was 21.2% and 18. 9% based on ITS1 and ITS2. Phylogenetic tree based on
ITS and 5. 8S sequence data indicated the M. umbellata and M. shuanghuaensis were closely related then

To compare the rDNA-ITS differentiation and its regulation between Morinda

The rDNA-ITS regions of M. officinalis and its counterfeit species were amplified and

The internal tran-

with M. officinalis, while D. indicus was monophyletic group. Conclusion The rDNA-ITS sequence is a
better molecular marker for idertification of M. officinalis and its counterfeit species.
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BRRX. XA EREASUBALE, BHIL BRFH
MERERNENEBMNATHRINEE, BREPH
EMAREWRBE. MEJLESFEDESD
DNA 4F 18 % 55 0 £ AR 0 B 58 W0 O #ff e iz (5] R 48
T WA MM ERE.DNA S FHRIEEARA T
GHEENERTENEFHNAREEREHR
1, X THEYEEA DNA F 45K RE KX JATS)
FHWMEC T ZHATFHAMESERER,BA U R
WEBERIR Z R EDY EECRXBHED P ¥
R LA 3 O T B 5T, BB b A B 9T S A X rDNA-
ITS FHRIZRAH . EBERXREKEGHEDFE R
RWFBHBEXRRERAHIR, HRHEERX
43 F 1 BB B A BT AT B R KR Db & i % 51
RALZE WAKE .

1 HRE5HE

1.1 MR RRE R 1, BT MR8 o e ot
FyUERTR EELEEBLEERTH¥S.

1.2 DNA $#£EF & .2 1B Plant DNA Isolation
Kit LR A Hekdt, BRI T .Y R 27818k
H IR BUR, SRR AR A TR LAk . B 100
mg fiIA 6 fEHHE 60 CH CTAB #EBREWH, 10
pL BEMK, 4 ol BEEBE A & 10 pL 2-ME
KBBEE 30 min, MAZKBRMBHRANH-RAE
(24 1) #hi$8,15 000X g B> 10 min, B _EFEWM
2/3K B BB R 1/10 #FH 3 mol/L NaAc, 5
4857,0 CHE 20 min, 210 000X g B> 10 min,
F LEW, FH 80% M 70% ZBEPk DNA B, ZR T
#% 30 min, fE & TE ZrbIEH DNA,FFT 4 CH
A, B 5 pL BB DNA F 0. 8% B BBER (& 1
ug/mL EB) |, F§ 0. 5X TBE B3k ZE sp i #E 10 V/
cm 3k 1 h J&5, SEAEFEEER /MY DNA &4 @ 1f EB
P 5, 7R AN K (254 nm) FIREERHR SR .

1.3 ITS1 F1ITS2 ¥ . difb Mg 5 . 9~ 5 1TS
FF 30 5| 04k 4 SOk I FI N IE 1 AGA
AGT CGT AAC AAG GTT TCC GTA GG, K[
TCC TCC GCT TAT TGA TAT GC, ITS BE&"

TR 4r BT TTS1 #1 ITS2, 4y I e w6 F5 1 X
M4, 4 3% . £ GCA TCG ATG AAG AAC
GCA GC, & [i] GAT GCG AGA GCC GAG ATA
TCC GTT., Ht#y 10 ng #: & DNA, il A 0. 2 mmol/
L dNTPs,0. 2 pmol/L 5|#j,1. 5 mmol/L MgClz,l
U Tag DNA BAM(EBETARD R IXEWHHE,
tin A ddH,O &4 K 20 pL, B F PE480 & PCR
PR ,94 'C.1 min 45 s J5, TS HHT 40
ANEFF .94 C.30s,45 C.305s,72 C.30s,BJE
72 C.7 min, H 1.5%BAIERE R (& 1 pg/mL
EB) LIk K il PCR ¥ 3 7= 47, £ b B, dlift
PCR ¥ K BR (B &, LB E T AR K
PCR P4 E#4i{k (PCR =¥ 4ifkidF &, Lig4E
TAFD G @R EHRI0 # DR S48+ 13 5
(PE-ABI 377 2 Hsh W F L, LB REZA YR HEA
FRZA D, HARIEFF 5 B HEB T, I 2 I PCR =411l
FE AR M5 HEN .,
1.4 FISHMEZEERMRER.: FBFHA
CLUSTAL X(Version 1. 8) @ X 5%, L ER HF
THER;ITS1 # ITS2 pf B S B R L5 3C
A ES, A MEGA (Version 2. D)4 B E &R
ITS F3 i) 2 5% (Kimura 2-parameter) , f B K
f8l 24 ¥ (maximum parsimony, MP) I 4§ # &
(neighbor-joining , N B & 4 & F W , 3 Ll boot-
strap fE 100 KA EENT . B FF L EHERESHE
W g gE B, NG 7E GenBank Bid M, H i
MEIESHE 1.
2 HR

FHEMBEE KR 3 FioH Y5208 — i E
IR L& B 5 B8 1TS1,5. 88 fITS2 £ K/)F5)
AR 18S,26S AR, K BEK 691~700 bp, A 1
HrE] I, 34 18S,26S P E 43 Hik 61 1 68 bp,
5.8S &K H 131 bp, S8 X F 5 =8 & 5F, W 1TS1
MITS2 FFIK EMBEL AL AR A £ 57,
ITSI M ITS2 KEMGC FBFERE 1 A,

AHRFPERRREEE RIREHKHHITSIA

£1 BHRXBEHIHBEHRITS1FITS2 £ G+C R . KERE GenBank MM EIZS
Table 1 G-C contents and lengths of ITS1 and ITS2 of M. officinalis and three
counterfeit species and their registered numbers in GenBank

. 1TS1 ITS2 .
% #* EERA oM R ERELS
KE/bp G+HC/% KE/bp G+C/%
B8 K M. officinalis 2001 JTREK 2003-08-20 181 69. 61 255 69.02  AY514063
BEB® KX M. shuanghuaensis 2501  J"HRML 2003-07-25 180 70. 00 255 69.02  AY514062
X HBE M. umbellata 2601  JUMAEEHEWEF  2003-09-26 180 70.55 260 69.62  AY514060
BH D. indicus 2602  JUMEEMEYA  2003-09-26 181 62. 98 250 68.80  AY514061
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2601
2501
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2602

*18S *ITS1

AGAAGTOGTA ACAAGGTTTC CGTAGGTGAA CCTGOGGAAG GATCATTGTC GAATCCTGCC CGA-CGAACG ACCGCGAACC
AGAAGTCGTA ACAAGGTTTC CGTAGGTGAA CCTGCGGAAG GATCATTGTC GAATCCTGCC CGA-CGAACG ACCGCGAACC
AGAAGTCGTA ACAAGGTTTC CGTAGGTGAA CCTGCGGAAG GATCATTGTC GAATCCTGCC CGAACAAACG ACCGCGAACA
AGAAGTCGTA ACAAGGTTTC CGTAGGTGAA CCTGCGGAAG GATCATTGTC GAATCCTGCC CTAGCAGACC ACTGCGAACA

CGTTGA-ACA ACCGCCGGGC GCCGGCGGGC GOGGGAGACC CCGCCCGTCG GCTGCCCGAG CCCAACTTAA CTCCCGGCGC
CGTTGA-ACA ACCGCOGGGG GCCGGCGGGC GOGGGAAACC CTGCCOGTOG GCTCCCOGAG CCCAACTTAA CTCCCOGGCGC
OGTTGA-ACA ACTGCCGGGC GCCGGCGGGC GCGGGAAACC COGCCOGCCG GCTCCCCGAG CCCAACCTAA CTCCCGGCGC
OGTTAACGAA ACTGOGGGAC GCGGGOGGGC GGGGGAAACC ACGCCOGTCG GCTCCCCCA- CAAAACCAAA CTATCGGCAC

GGAATGCGCC AAGGAATACT CAAACGGATG GCOGGCOGCC CTGOGGCTTC OGOGGGGCGA GCCGAGCGTC TGATOGTTTA
GGAATGOGCC AAGGAATACT CAAACGGATG GCCGGCCGCC CCGCGGCTTC CGCGGGGCGA GCCGAGCGTC TGATCGTTTA
GGAATGCGCC AAGGAATACT CAAACGGATG GCCGGCOGGC COGCGGCTTC CGCGGGGCGA GCCGAGOGTC TGATCGTTTA
GGAATGTGCC AAGAAATACT CAAACGGACC GTCGGCCTCC TOGCGGCTTC OGCGGGGGGC GCCGTGCGTC TGATCGCTTA
*5. 85
ACCAAAACGA CTCTCGGCAA CGGATATCTC GGCTCTCGCA TCGATGAAGA ACGTAGCGAA ATGCGATACT TGGTGTGAAT
ACCAAAACGA CTCTCGGCAA CGGATATCTC GGCTCTCGCA TCGATGAAGA ACGTAGCGAA ATGCGATACT TGGTGTGAAT
ACCAAAACGA CTCTCGGCAA CGGATATCTC GGCTCTCGCA TCGATGAAGA ACGTAGCGAA ATGCGATACT TGGTGTGAAT
ACAAAAACGA CTCTOGGCAA CGGATATCTC GGCTCTCGCA TCOGATGAAGA ACGTAGCGAA ATGCGATACT TGGTGTGAAT

*ITS2
TGCAGAATCC CGTGAACCAT CGAGTTTTTG AACGCAAGTT GCGCCCGAAG CCATTAGGCC GAGGGCACGT CTGCCTGGGC
TGCAGAATCC OGTGAACCAT CGAGTTTTTG AACGCAAGTT GCGCCCGAAG CCATTAGGCT GAGGGCACGT CTGCCTGGGC
TGCAGAATCC CGTGAACCAT CGAGTTTTTG AACGCAAGTT GCGCCCGAAG CCATTAGGCT GAGGGCACGT CTGCCTGGGC
TGCAGAATCC CGTGAACCAT CGAGTTTTTG AACGCAAGTT. GCGCCCGAAG CCATCAGGCC GAGGGCACGT CTGCCTGGGC

GTCACGCATC GCGTCGCOGC CCCCTCCTCG CCCTAGAAAT TCGGACGGAC GGGGGTGAOG GAAGTTGGCC TCCCGTGCCC
GTCACGCATC GCGTCGCCAC CCCCTCCTCG COCTAGAAAT TOGGACGGAC GGGGGTGACG GATGTTGGCC TCCCGTGCCC
GTCACGCATC GNGTCGCCAC CCCCTCCTCG CCTTAGGAAT TOGGACGGGC GGGGGTGACG GATGTTGGCC CCCCGTGCCC
GTCACGCACC GCGTCGTCAC CCCC——CA CCGTCCGGTC ACGGGCCGAC GGGGATGACG GATATTGGCC TCCCGTGCCC

TCGOGGOGCG GOCGGCCTAA ACGCGAGTCC COGGCCCGGG ACGTCACGAC GAGTGGTGGT TGAACCCTTC AACTOGAGAG
CCGCGGCGOG GCCGGCCTAA ATGCGAGTCC TCGGCCCGGG ACGTCACGAC GAGTGGTGGT TGAACCCTTC AACTCGAGAG
TCGCGGOGOG GCCGGCCTAA ATGOGAGTCC TOGGCCCGGG ACGTCACGAC GAGTGGTGGT TGAACCCTTC AACTCGAGAG
CCGTGGOGOG GCCGGCCTAA ACGCGAGTTC CCGGCACGGG ACGTCACGAC GAGTGGTGGT TGAACTGCTC AACACGATTG

%265
COGTCGAGAC GACGCCCGAC GGGGAACTCT AACGACCCTA GGGCTATCGG CCCCTCTCOG AGAGGAGCCG CGAGCCTTCG

CCGTCGAGAC GACGCCOGAC GGGGAACTCC NACGACCCTA GGGCTATCGG CCCC——G AGAGGAGCCG CGAGCCTTCG
CCGTCGAGAC GACGCCCGAC GGGGAACTCT AACGACCCTA GGGCTGTCGG COCC———G AGAGGAGCCG CGAGCCTTCG
CTGTCGCGAC GACGCCCGAC GGGGA-CTCT ACCGACCCTA GAGACGACGG CCCC———~G AAAGGAGTCA CGATCCTITCG

ACCGOGACCC CAGGTCAGGC GGGATTACCC GCTGAGTTTA AGCATATCAA TAAGCGGAGG AA
ACOGCGACCC CAGGTCAGGC GGGATTACCC GCTGAGTTTA AGCATATCAA TAAGCGGAGG AA
ACCGOGACCC CAGGTCAGGC GGGATTACCC GCTGAGTTTA AGCATATCAA TAAGCGGAGG AA
ACCGCGACCC CAGGTCAGGC GGGATTACCC GCTGAGTTTA AGCATATCAA TAAGCGGAGG AA

H1 BEXREERLEMHRN ITS FIH3

Fig. 1 Aligned ITS sequences of M. officinalis and its counterfeit species
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ITS2 RFFIEFHIR 2. RP ITS1 MITS2 &
S E S H N 2.9%~26%,2.9%~18. 9%, %
FR/MIYN 2 601 5 2 501 Z (A, Z R R A HH
TE 2602 5HAth 3 FZ A,
®2 BEXRHRMG rDAN-ITS FIHER
Table 2 Diversity of rDNA-ITS sequence between

M. officinalis and its counterfeit species

L7 ¥:N 2601 2501 2001 2602
2601 0.029 0. 042 0.183
2501 0.029 0. 029 0.189
2001 0.058 0.052 0.189
2602 0. 260 0. 251 0.212

* T=ARITSI MERME, E=AK ITS2 HE R

* down triangle is diversity of ITS1, up triangle is diversity of

ITS2

WE TR LM T ENENRAERERG
B3 ,bootstrap A5 E 47 82% U L (& 2).
BORBERREXABREERE RAESEHEX
RE—&,MRANAMBI X, X5ERST LS
RH-BLERX5EMMBREZX . EAEHIC
BXEMY . MERHNENBEY, SERRNES
RERIE,

I L2001

2602

B2 BEXRRELBROSNAZRER
(IETHEIRFETER
Fig. 2 Dendrogram of M. officinalis and its counterfeit
species (Numbers above branch are bootstrap

percentages values by replication)
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EAFRT, HTERREERSNED SR
J85% » 76 DNA 25U 78 o 77 75— 2 1 R X, B 3
T I Z AR R W R S BRBE 4, AT B )
MR RGBT B R B K S DNA R REE 5 Y
#47 PCR ¢4, T3 B i ) rDNA-ITS B, [l
Bt B B %A Y (DNA-ITS KK # W% £, A
RS Z AR A DNA BN, Nk A A
B ERHRBMEBEER DNA =4,
%33 rDNA-ITS ZH I R, ITS1 F1 [TS2
X B4 B BB K 181,255 bp, RE H X
180.255 bp, ¥ A BN 180,260 bp, FHIK 181,250

bp, BT RBHSFREKRR . EHABEICRKF
BHEY, = R8/NATS1:2.9%~5. 8% F1 ITS2:
2. 9% ~4.2%) . T R A 2 4 /& (Damnacanthus
Gaerth. f.) MAEY), ZREKATS1:21.25~26%
M ITS2:18. 3% ~18.9%) . R rDNA-ITS B FF %!
HEAEH, BRXEREUEILME RKIRGRE
rDNA-ITS B ER R ER, HXfEH R
AREFHREE, BB R W E B
BAF, B R R, B XEFHERLEERNA,
rDNA-ITS 35 BB 4 4 #th 52 B i B8 R B FOIR O 7
R 2R, BT A& R R —F g4
FHEEEEL ARG E, U TERREEER
BOMMERLEE. ENFAIRF R EFFIE
H— et B ATHENLE S A A E B R U
O & 1 5 BOE R KGR A B iR B A R R A
) rDNA-ITS K550 & , 5t S HLE0HE & B &
K B Hw WiR & 8 (DNA-ITS K 4 K5 # 47
Mr A, R il 2 A 5 5 B A U S A — 3
AT AR I % B B R KR O R B S Fh .

B DNA M ARBRIEER  BRENT &
WER, FEAERGFHERYE, HEN P A EH
ERmEaEiE s Firic F R, BEE WML AK
R, - HBEE DNA WP B4 R, b Bl <
H—BRBHE M.
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