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RAF RGN, ZREEW . BASAREFZHG LT HIICITS] 42 ITS2 BRI FR S G/C 45,5 AFeg vt 58
F I FF K3 A T49p, 55 mAHE ;2 % 1TS1 A 71 & 231bp,5. 8S A5 %k 168bp,ITS2 A5 % 236bp, + H L +#155
BA S EZeHH 5 ITS A7) — 5 Hh 100% ,5 £ B A 3150 1TS A5 — 504 99.0% . 5 £ B A =F3 55480, b B 2 o3
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Phylogenetic Analysis of Schizonepeta tenuifolia from Different
Producing Areas Based on ITS Sequences
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Abstract: The genetic relationship and evolutionary system of Schizonepeta tenuifolia from 5 different produ-
cing areas in China were analyzed based on the ribosome ITS1 and ITS2 sequences. Their complete ITS and 5. 8S
sequences on the ribosome region were amplified by PCR and were analyzed by software Clustal X (2.0) Multiple
Sequence Alignments and Neighbor Joining. ITS sequence of S. tenuifolia from Hebei Province representing Chinese
S. tenuifolia was compared with those from United States, Japan, and Korea to construct phylogenetic tree. The re-
sults showed G/C contents of ITS1 and ITS2 sequences of S. tenuifolia from 5 different producing areas were high.
ITS length was all 749bp for S. tenuifolia from 5 different producing areas with the same ITS sequence. Lengths of
ITS1,5. 8S,and ITS2 were 231bp,168bp,and 236bp respectively. The ITS sequence similarity was 100% among S.
tenuifolia from China, Japan, and Korea; and 99% between those from China and America. Compared with S.
tenuifolia from America,S. tenuifolia from China had 7 bases mutation. On the base of ITS sequence data,S. tenuifo-
lia from different counties constructed a monophyletic group with 2 branches,one was consisted of S. tenuifolia from
China, Japan,and Korea,the other one was only consisted of that from America. ITS sequence similarity suggested
that S. tenuifolia from 5 different producing areas belonged to one species.
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AR 2 BEWF ST UE BH |, R 5T 38 HLAT BU B T 28 A0 ik AR
JREOVE S kIR I A TR K 4 L K A 4
i, 2 ZR s, F 7= Mo At VIR CHL L T
(IR B 37 W T 57 O PAR 0/ S iR o e 23714
43 SRR 2 ERAE A D ) ke RS VR A 4 T
W gE g/ AL e e ™) ) 7 o 7 A2 37 TR s i
AR (ISSR) % 2L T 9 AP BRI I Y i 1 ZREE
A A AZ AR RNA B 3E R 2 i A
B A, o 25 A 18S 5. 8S.26S F tDNA 4 1
AN 57 BN FE 2% 5 Sk B TR ITS (linternal tran-
scribed spacer, ITS) J&/~F 18S Fl1 5. 8S Z [H] (ITS1)
PLJ% 5. 8S 11268 Z ] (1TS2) (AR b ik % X, Hi
SEPPIAE PRNA N Tad fE g Ul 4, 1TS 1350

KEBE TR &R /NT 700bp) , F T B Rl
XA Fr B AN [A) ) E 02 e 22 ) A — B R 4
P! AR 2 N T i R R S 2
R EMHEYRERB NG, OFEEERECR JET
P AR EF R BB A ECR BT HE
LT e R AR 2R T i Al B BRI, A5
73 Gl = BT[N T & @R U e
FITFFF DNA SR PCR eI R H oA 2 5 4
7R B LR IT ITS AT R 6 R | [
BF 5= H L E B A wE R 2050 g7 R 1T R,
RERVT AN [R] 77 1 2 300 9 18] 1) 5 2% 06 R Rt 4+
W

1 RS

1.1 RIesat

RN g i R o B o 11 B & R B 7 E R
JUBEM 2RO PG U TR TAR , Yok Y e 5=
oy I o i P e e 2 e ey = A 2 6 7
YIE
1.2 ifH
BNEWHEERE DNA 2i4bi5R & Ver. 3. 0 s £
& pMD 18-T  KIAAT B IR AZ A5 20 i JM109 40 1 K
HEEEYAF,
1.3 HM3#FF#FEEZH DNA 12

3 FREL 5 A7 H 240 IR ST FlF 100mg, £
RIS URIEEE  CTAB 425 DNA
1.4 PCR i

FA Stanford 451 $RIE A 1 FBIE AL 1TS 751
PRy 51 Wi it e, LS4 P1. 5'-CCTTAT-
CATTTAGAGGAAGGAG-3", #5149 P2:5'-TCCTC-

CGCTTATTGATATGC-3, ¥ 141K & .10 x PCR buffer
(Mg** )5ul, ANTP mixture ( 10pmol/ul ) 4ul, | T JiF
F1H1 (10pmol/wl) 4% 2ul, Taq DNA B4 0.3pl,
B DNA 1l #MITK T ddH, 0 Z SR 50ul, &
I S5 - 94°C T B 14 4min, 94°C 2% 30s,56°C iE &
30s,72°C ZEAH 1min, 3£ 30 MEI, FJ5 72°C LE fif
10min, PCR J=¥J%5 3% BNt e rL ik , 48 A1 35
PEUE-SITitli:N
1.5 PCR F=#illF

PCR F=¥)5 T #ARE#:, 205 A BEIf %, B4
FEHLBEGE 5 AN BH M v B, b R BB g A 1N A
DT .
1.6 FFILE3t RIEEEE S
PIAr At 7= 24 o 30 o 4R 3R o B 20 O, &
BLAST #2% ITS J¥51], & #4748 & 2| 1 290 o
ITS 2 J% 41, 47 5 . 26 B 2 36 I 1TS )% 41
(DQ667313) . H A4 J 35 ITS FE 51 ( AB557591)
Ak [E 24 038 7 ITS J¥ 51 ( EU383034 ), fi H
DNASTAR #fExf 36 H & 4 FRHIT 1TS )7
AT H X st A5 B 1 44T
1.7 REEXENH

Db 38 H i 4 EZMFRIT TS A I RE,
DUBTERL 14 4 A @AEY . R (Agastache 9 5%
) \H 22 J& ( Dracocephalum 1 25)0751) il 5 &
( Lallemantia ,1 25751 X IR I7 & ( Nepeta ,22 5K J¥
G0 W R AMRE 3R 37 250751, 1 ClustalX 2. 0 24
HATZIPHN AT, LU S HOh 2 A 4 155 %8
HLFEH ] 53 6. 66 ; DNA AL 0. 5; 418 #a 5 7
5 30% . Lt XF 25 S B Mega 4.1 19 48 42 1%
( Neighbor-Joining ) £ KRG K B .

2 HERESH

2.1 PCR =Y RBX&ER

ITS 24T 18S FIHI 268 2 [a) Ay A 4 i 55 5%
X, MiZiht 18S 26S [T 4 A g BEORSF X, AT AR 55
FEPRSFEY 18S H126S JFFNEIT5 9 14 1TS X, #%
THGRSFS 1, e 19 PL 5 18S A4S G, T
iE5 19 P2 55 26S J¥AN 454G, I PCR 474 IX 3l £
F5 ITS-1.5. 8S rDNA FI ITS-2 4J¥51 Jz 18S rRNA
37 v A126S rRNA FE[H 57 b E F51 . PCR
PRI F Pk 45 R R, R A 5 SRR R
(AR 24 R TT 24 4R A5 B — Y IbF H 0 457, oAk Ay
SRS B, FRIZ 51 (PL/P2) X 2436 o7
FEMIEHF Y] DNA GRIFHY I (E 1),
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Fig. 1 Electrophoresis of PCR products of S. tenuifolia
from 5 different producing areas
1HEA 2 W0 53 22800 54 LIPS 4R 55 YI954 ;M : DL2000 Marker
1:Hebei Province; 2 :Hubei Province; 3 :Anhui Province;
4 ;Shanxi Province; 5 :Jiangsu Province ;

M: DL2000 Marker

2.2 HMFFITS FIKENTRSH

D 25 5 F B 5 A 7= i %) 24 0 07 R T 1
JEAA BEH42 749bp (145 18S rRNA K 37 %l
SR IEIT 51 . 26S rRNA JEH 57 sty &8 43 Bl 3L 77 51,
ITS-1.5. 8S rDNA | ITS-2) , Hirp ITS [X (4§ ITS-
1.5.8S rDNA [ITS-2) ¥4 635bp, tb Xt 5 & B

£1 FAREBERHEMHTITS FIHKEMG/CEE

5 A7 R TR ST P A s AR R, AR
GenBank 1 5 24 i3 Iv [F] B AS W] @ 4l )+ 46 A
(Agastache rugosa ,DQ132861 ) Hffi k& 24 M- F7) I+ 2% B A
DNA P %5 S IX ITST F ITS2 5 3 D4 i IX 18S
5.8S.26S f FLER, Horb 1TS1 XA T BT 41 A 2
67 ~297 i, # 231bp;5. 8S XAV T4 298 ~ 465 {if,
K 168bp ; ITS2 [X A7 T4 466 ~ 701 fif, K 236bp,, 0]
6245 7 1TS ¥ 5 B #2258 & GenBank, 7 41
3 JN802670.,
2.3 AREEZRZMHIFT ITS FIHKER G/C EHH
BT 5 A iR IT TS 791 58 4 — 2L, LA
AL AT AR P E RN 526 H 53 [H
ZEIE IR IT 1TS J7 50 3E 17l Xt , DNASTAR /44 L
XTEE RN, 4 H TS P ol 4Kk 635bp, G/C &
B, N 63.15% ~64.25% ;1TS1 I ITS2 F BR K i
435124 231bp 1 236bp; o, H 6 3 [ R 5 7
ITS1 /1 G/C # (63.97% ) KT ITS2 (67.37% ) , {H
SEEZHHIIT ITSI /Y G/C 2 (67.10% ) = T 1TS2
(65.68% ) ;1 H & 3 EZHIF 1TS1 () G/C &
(63.97% ) A% T 35 B 2L 3137 (67.10% ), {H 1TS2
) G/C 5 (67.37% ) i T & E 2430 I (65. 68% )
(%£1),

Table 1 Length and G/C content of ITS sequences of S. fenuifolia from different countries

H% 1S ITS1 1TS2 512
Countries £ (bp) G/C(%) K8 (bp) G/C(%) K ¥ (bp) G/C(%) Code
LRlE 635 64.25 231 63.97 236 67.37 IN802670
H A 635 64.25 231 63.97 236 67.37 AB557591
W 635 64.25 231 63.97 236 67.37 EU383034
ESE| 635 63.15 231 67.10 236 65. 68 DQ667313

2.4 AREZRHEMHTTITS FITRAA X0

Fexfgs A mon, i | 5 3 E IR IT Y 1TS
FE3I (45 5. 88 vDNA) 5 A A, 538 FE 240 5%
FHEE, H E MR 57 1TS A0 7 AL & A Bl e
AR5 o 1 AN S R AL, 53 Ak 6 AN K
AT R e 4, 1TS1 MY AR S 05 2 A4S, ITS2 A 4
A~,5.8S A LA, il AsB R AR S, e 80 fif
C/T 3 (1TS1 X)) 45 163 {37 G/T i (1TS1 [X) |
U5 433 i C/T 54 (5. 8S [X) 45 497 fii G/A #ie
(ITS2 X)) %5 539 fif C/T 54 (1TS2 X)) 46 604 {7

C/T #EH(1TS2 X)) 45 677 i G/A ¥4 (1TS2 [X)
(K2),
2.5 ARBERHEMHFFT ITS FIlEEEB
DNASTAR #3815 B i s R 8ROk A
Hh A ] 57 b, S AN (] [ 58 10 43R T 1TS54 —
HobEE, ) 99. 0% 3 100% , N S AR =4
ZUHFRIIF ITS 55 —FPER 100. 0% . H 53
FE 24 JRT 1TS J7 51— S0 100. 0% ; H E 2t
I 5 56 16 240 T 1TS 3 1 — B0k 99. 0%
(E3).
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Fig. 2 Alignment of ITS sequence of S. tenuifolia from different countries
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Fig. 3 Genetic distance of ITS of S.
tenuifolia from different countries
1362 HAR 3 3 [ 4, ]
1:America;2 ; Japan;3 : Korea;4 ; China

2.6 ARBEREMHIFTITS FIRZELZESHT
HETITS JFH R RE L E R BIR, K
A H 534 EARMIRIT L 99% B AR IR
B RBE ZERRBE N 2 A3, B B 3 E
USRI AL 1 4332 T, 95 B A 24090 I B R ik
120 (E4),

3 e

ITS Jp AR 5 A BEAS K, e fp i B
B PR ST | TR R AR B ZE AN R ) S A
AR BE A 5, AN 2 b e i 5 i L
A TR N B TR 9 22 S v o i, Th /NS
B IR TR IS S M R G 2 0TS K)F 5 58 4 —
HEE WAL S 3 IS ; FRb A5
GPHT T T RO RAL LR B TS X P, R B 4

T ITS P8 58 4 —30, HAy 3 M BN E 5 B E
AT 9 AN ERBEE RS ITS 781, KB A 6
AN JEREITS JPH) 58 4 — 30, Hoax 3 AR HEITS J7 5
A6 MRS, AR REN, AEN S
AR P A R 5T ITS 7 41 58 42— 3, 7l BE
[R]—A~ = B, D PRAR T 68 2 24 i 3R] % 76 AS [] 7 1l
(48) [ A B S | il

JiE B S OR [ A g S Y ITS T 8
TR, 9T E Y K2 5RHE 1) 1TS 751
I RhE 2Z BN 1. 2% ~10.2% . ABFFETHE A
A5 A7 i 2E0E 30 0T 50k HOH AR Lk E
IR IT TS JF 91— R 100% , B IGAE 5,1
'ﬁﬂéﬁ%lﬂﬂﬁﬂﬂﬁJ%ITs O A, A7 Al
FEAE R E R 1. 0% 3k Fh A SR T — A b
WHENMZES, MUK TMEAEET RS
W EAE—ENXRY ARG EE WA
INEI U i PI R A R M T B VA=
36 H 54 [ 2L IR TR B H B AL S
2 NG 3, B BH 240t ST 04 R ) AR 5 2 B a7 M PR
IAR:0p-A TN

SEIRT JE A AL 3 A Fh, SR R ROT (2
IR IF (S, multifida ) F/NZEMFRFF (S, annua)
T Genbank H1 & A7 2 24 i35 I 5l /N 24 30 57 1)
ITS e8I, iete e B AN RER , LUBTE B H A S v 254
YHER SN IR RE T 8 T8 T =2 )8 R e A
JEHEY) ., REKREW BN, MHRIIT 5 EFNESL
KRB, M SHIITRES R,
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Lallemantia- peltata- AJ420997

gp| Schizonepeta- Korea- EU383034
go[ | Schizonepeta- Japan- ABS57591 ]
Schizonepeta- China- JN802670

Schizonepeta- America- DQ667313
Agastache- cana- AJ421000
Agastache- pallidiflora- GQ45613
Agastache- rugosa- DQ132861
Agastache- barberi- J421001
astache- urticifolia- DQ667247
gastache- foeniculum- GQ456134
Agastache- anethiodora- GQ456133
70 —A.scrophulariifolia- GQ456138
Agastache- nepetoides- GQ456135
Dracocephal um- AJ420999
Nepeta- pogonosper ma- AJ421041
Nepeta- binaloudensis- AJ515311
Nepeta- assurgens- AJ515316
Nepéeta- mirzayanii- AJ515309
Nepeta- glomerulosa- AJ515317
100—Nepeta- meyeri- AJ421042
Nepeta- wettsteinii- AJ421038
Nepeta- crassifolia- AJ515307
Nepeta- cataria- AJ515313
Nepeta- isaurica- AJ515306
N.heliotropifolia- AJ515312
Nepeta- kurdica- AJ515320
N.scrophularioides- AJ515319
Nepeta- saccharata- AJ515314
Nepeta- mussinii- AJ515305
Nepeta- straussii- AJ421040
epeta- eremophila- AJ515315
Nepeta- pungens- AJ421036
Nepeta- bornmuelleri- AJ515310
eta- ispahanica- AJ515318
Nepeta- gloeocephala- AJ515308
Nepeta- denudata- AJ515304
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Fig. 4 Phylogenetic tree of S. tenuifolia from different countries at ITS — NJ method
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