A MERE 5 RmE ITS2 FI £ EHR

MER, BT, FRR, ELR, B, R O 0IEZR IBF b, R U R TR
SRS A S1IT31 5 2. BT SRR DU 354 646000 3. MU B 25 K2 2525 5 P G0 P2 Ve IR M 5 TR 56 0 58 2
BRSBTS D)1 AR 611137)

HE. B AA DNA £HB B L RE RIREZARBE (ITS2) 55, 2 mek R L B RGO AREL Tk, Aix RARXAE
FRICT2 pehmek B I iRde 69 DNA A2 3 1TS2 K Bk A7 R & B4t X R B (PCR) #7383t iy il 5, 3R BTS2 55045 8, B &
JA GenBank T # 48 % 57 30 &, &l MEGAG. 0 #: 4+ 5+ 102 4 ITS2 55 # 47 5 5] Ho s 947, i+ B Ay 1 Fe A ] Kimura 343
W AE 36 B (K2-P) , # # 4R 3 3% (neighbor-joining , N-J) & gab /et , S FAm ITS2 — 4R 44, &R K2-PEAREBEH ;I T, %
WERTAEBRMT A, BT F ERF BRYALF BET FrhikiE R 8RB RS LA N R0 575 5 0
¥, N-JMRBRESHE T, EHAHRA>50% G ARIFREARN 1 L, 220 RF. T2 ZREHMH I E®, vk 5 1
HRBEANEARGERKRD KD EEATER, G ITS2 55 TR REA ek B R 5 Ron, HA T Aeck 6y R E 42
B BT RA

KB vk s AR AT EBER 5GP ; R B
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Identification of Tibetan Medicine Jiawa and Easily Mixed Species Based on ITS2 Barcode

YANG Jiyu"?, GAO Bixing'* , QI Jingliang', WANG Yiyu’, LI Qian', LIAN Yan®* (1. Key Laboratory of Quality Evaluation
of Chinese Patent Medicines, Sichuan Institute for Drug Control, NUPA, Chengdu 611731, China; 2. Luzhou College of Medical Devices ,
Luzhou 646000, China; 3. College of Pharmacy, Chengdu University of Traditional Chinese Medicine, State Key Laboratory of Traditional Chi-
nese Medicine Resources of Southwestern China, Key Laboratory of Standardization of Chinese Herbal Medicine, Chengdu 611137, China)

ABSTRACT : OBJECTIVE To establish an effective identification method for Jiawa and easily mixed species by using DNA barcod-
ing ITS2 sequence. METHODS The total DNA of 72 Jiawa and its similar species samples were extracted by using the plant genomic
DNA Extraction kit,PCR amplification and bidirectional sequencing were carried out for the ITS2 fragments, another 30 items of the
genus were downloaded from GenBank. MEGA®6. 0 software was applied to analyze 102 ITS2 sequences, calculate the intraspecific and
interspecific K2-P distance, construct neighber-jioning ( N-J) phylogenetic tree, and predict the secondary structure of ITS2.
RESULTS K2-P genetic distance analysis showed that, in addition to Pleurospermum franchetianum Hemsl. and Pleurospermum
wrightianum de Boiss. , Pleurospermum hookeri var. thomsonii C. B. Clarke. , Sphallerocarpus gracilis ( Bess. ) K.-Pol. , Vicatia
thibetica de Boiss. , Carum carvi L. , Heracleum millefolium Diels. , Ligusticum daucoides (Franch. ) Franch. and Anthriscus sylvestris
subsp. Nemorosa have obvious barcode spacing. N-J tree cluster analysis showed that each species could be clustered into one branch
with a bootstrap support rate of >50% , and the monophyleticity was good. The secondary structure analysis of ITS2 showed that the
number, size and position of stem-loops in the four helical regions of Jiawa and its miscible were different. CONCLUSION The ITS2
sequence can be used to identify Jiawa and its easily mixed species, which is beneficial to the rational development and utilization of
Jiawa resources.

KEY WORDS: Jiawa; ITS2 barcode; mixed species; Tibetan medicine
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AEWTTOR I, TABIX IR R I AN 2L R R e R R R & R
EE R, 4 FE T 5 M 3L 7Y ( Vicatia thibetica de Tab.1 Information of Tibetan medicine Jiawa and its easily
Boiss. ) Jfil| F.08kZ: (Anthriscus sylvestris subsp. Nemoro- mixed species

Sd) %#%ﬁ”%}ﬁ . %EE%‘{ s %ﬁg lﬂ X’E , %%}mﬂ:%*j No. Origin Collection place Method of
. . oy in Chinese collecting
FY ST B, 56 S 0 L LI S - —
, e . R . - eurospermum hookeri iqu Sichuan ( PUJ1[£7 4 Pick
DNA 2T S S 14022 AT TR i 5.
\ e Clarke
B R S S AR b v K Scn (RUIIGE) ik
DNA FB£(500 ~1 000 bp) XEPFIEATHEE MERRS ey T
Efj]'/jbg%[ﬂ o DNA /%ﬂ:/;ﬁ% E J—_Eitj:/‘%l':l:,l u;’éﬁ%ﬂ XZ-5 Dege Sichuan ( U)1|f#4% ) Pick
. . N ™ N XZ-6 ege Sichuan il ic
VU PGB M AR L T R e
T AT BRIk S Shan( ) P
456 DNA ARG 5 A A8 IRAL T eIl o
ARSI R G JE R T MR vl oo Shn BIA) P
. NN . e XZ- ande Qinghai (71 H % ic
LSRR X3 ITS2 BT HOXE AP0, 3R or et
LMD T 0 SR, LR ] o M i ) i
N s XZ-15 Litang Sichuan ( PU)J1|FIE) Pick
e 5 T it 9 7 0, AR I PR 2 4 R 2, .
j] % E’ {E}.ﬂﬂ E/Jjj‘{i‘ 1%';E‘ IDJEE ﬁéﬁﬁ iﬁ © MGQ-1  Sphallerocarpus gracilis  Xining Qinghai (VG T) Purchase
(Bess. ) K. -Pol.
o . MGQ-2 Xining Qinghai ( 74 T) Purchase
1 {URERIKE
= MGQ-3 Xining Qinghai (76747 Purchase
C1000 B 22 4 i 5% =X 2 vf ( PCR) {Y . PowerPac MGQ4 Magin Qinghai (F#3) Purchase
Basic EE EE';?]]‘(/DZ \Gel Doc XR* il:l_ﬂf% a Zgj&%ﬂiﬁk{%% MGQ-5 Nangqian Qinghai ( AR Purchase
N . MGQ-6 Tongren Qinghai ( 7578}~ rchase
5 ([ Bio-Rad /A7) ;XP20S Ml FAMRT (i s e
- ushu Qinghai (575 LA urchase
+ Mettler Toledo 23 &) ) ; MM400 7 3k B8 (Y ( £ MGQ-8 Lasa Xizang( PU#HIE) Purchase
Retsch /Aﬁ‘l ) ; MlIllSplIl ill;g r%,} i}E% l[}\ *j[‘ ( ’T,% [ﬂ Eppen— MGQ-9 Chengdu Sichuan ( PUJI]i#R) Purchase
e o X MGQ-10 Chengdu Sichuan( PU)I[#B) Purchase
dorf A E ) 5 Mllh'Q Advantage A10 LF—Q éiﬁﬂ( ,fx ( % MGQ-11 Maqin Qinghai ( FFF5IL) Purchase
Miﬂipore /Aﬁl ) ; *E%% éﬂ DNA j:i% E‘&)ﬁt}fﬂ‘ ﬁ . 2 x MGQ-12 Shandan Gansu( Hif11F}) Pick
Taq Master Mix 25 % .Gene Red ¥R 4e k) ( Hh [E K MEQ-13 Minle Gansu( HATRA) Pick
. _ . MGQ-14 Chengdu Sichuan ( PY)JI|5i#8) Purchase
*Ei{%*%&ﬁ BE/L\\ E‘l ) ;Taq Eﬁ PCR T}Lilit};ﬂjﬁ < ':F[ MGQ-15 Zhangye Gansu( H7R7KH) Purchase
[E s 8 4 S R AT A 7)) s BB (ORI oo Hongnan Schun UIECE) ik
Biowest /L\\ﬁj ) , ITS2 %I % ( ITS2F : 5 ,—ATGCGATACT— ARQ-1 V;;zf:(: thibetica de Xichang Sichuan( PUJI[FgE) Purchase
TGGTGTGAATS3'; ITS3R: 5'-GACGCTTCTCCAGAC-  ARQ2 Panahiua Sichuan (F)1BELIE)  Pick
TACAAT-3 , ’ IZFI Lﬁfﬁ%i%]:ﬂ:‘%ﬁ BE/L\\EJ ) ) iigi Huidong Sichuan( PUJI[£345) Purchase
o T Zhanyi Yunan( = #itizsE) Pick
WA I A A At 72 i, Horb B R 52 4,1 ARQS Kunming Yunan( ZEH1) Pick
K20 4, ZHHEEI R R BT R 00 G Yo G P
25 i N 9 At = TS T ) ARQ-7 Huidong Sichuan( PY)I[443) Pick
ZIRAE 09 IR A BODIE T (Plo 0 e Sehun (1)
rospermum hookeri var. thomsonii C. B. Clarke) 2RI ARQ-9 Huidong Sichuan( PUJ11237%) Pick
FE[ Sphallerocarpus gracilis (Bess. ) K. -Pol. ] PG 1] ARQ-10 Mojiang Yunan( i H547T.) Pick
) . . . . . ey ARQ-11 anyuan Sichuan TR ic
F T (Vicatia thibetica de Boiss. ) (55251 ( Carum carvi AR(; . Zh ' d ; L Eij::;g; ;ukh
- engdu Sichuan i rchase
L)W 3% 8% T 7& ( Pleurospermum franchetianum ARQ-13 Chengdu Sichuan( 41 [J545) Purchase
Hemsl. ) Z4 0|t 75 ( Heracleum millefolium Diels) | 3] ARQ-14 DaliYunan( IR Purchase
. ) . ) ARQ-15 Aba Sichuan IEE urchase
HHa K[ Ligusticum daucoides ( Franch. ) Franch. ] | ARQ-16 Huidone gi(';uij(gd ;ff) E. ,kh
SRk 2 (Anthriscus sylvestris subsp. Nemorosa ) N Ji 5F GLZ-1  Carum cari L. Ganzi Sichuan( PU)1[ %) Pick
17+ ( Pleurospermum wrightianum de Boiss. ) , H& ClL2-2 Gansi Sichuan (PIHFE0) Fick
R . . . GLZ-3 Aba Sichuan( PYJI1|Ba[1) Pick
t}élﬁj{ﬁ A%\J[—LIJ%% 10 %y\ GenBank E/‘J Nucleotide ﬁﬂiﬂi GLZ4 Aba Sichuan ( PYJ1]Bfi1) Pick
FARAERER RS 4007 e 22 2. oz Mot Qi 5H0) P
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455 1( continued )

No. Origin Coueclioln place Methodl of
(in Chinese) collecting
GLZ-6 Banma Qinghai ( FAHEFS) Pick
SP-1  Pleurospermum franche- Yajiang Sichuan( PU)I|HfE7T) Pick
tianum Hemsl.
SpP-2 Maerkang Sichuan( PUJI| Zh/REE)  Pick
SP-3 Hongyuan Sichuan ( PU)I[£TJ5) Pick
SP4 Songpan Sichuan ( PUJ11#57% ) Pick
SP-5 Xiaojin Sichuan (PU)I]/]N4) Pick
LY-1  Heracleum millefolium  Shiqu Sichuan(PU)I[f1%%) Pick
Diels
LY-2 Ruoergai Sichuan (PUJ115/K 55 Pick
LY-3 Gande Qinghai ( 5 H i) Pick
LY4 Shiqu Sichuan (PY)I[£1%5%) Pick
YB-1  Ligusticum daucoides Litang Sichuan ( PU)1[Hi#) Pick
(Franch. ) Franch.
YB-2 Luding Sichuan ( PUJ1]355) Pick
YB-3 Yajiang Sichuan ( PUJ1HET) Pick
YB4 Daocheng Sichuan ( PU)1| g3 ) Pick
YB-5 Shiqu Sichuan( PUJI A8 Pick
YB-6 Maerkang Sichuan( PU)I|Z5/RKEE)  Pick
CG-1  Anthriscus sylvestris Baiyu Sichuan( PUJI| %) Pick
subsp. Nemorosa
CG-2 Baiyu Sichuan( P4JI]| HE) Pick
LG-1  Pleurospermum wrigh-  Yajiang Sichuan ( PYJI$fE{T.) Pick
tianum de Boiss.
LG-2 Shiqu Sichuan( PUJI[47%%) Pick

R2 MAFRAMEREREXTS2) J7 5] GenBank B % 7 5 &

Tab.2 GenBank login number information of ITS2 sequence

2 7 &
2.1 DNA #H

FIATRII R 75 % CBEHERFE i 22T, B SR T
Ji o FHERBE AU J0R A , BRI AR 29 30 mg, $7 4
P32 DNA 42 B0 & U W] 45 2R AT R4, $2 K
DNA, -20 CI&fF5H .
2.2 PCR ¥ # Rl ¥

PEHGHE FA 5|4 ITS2F (5'-ATGCGATA-CTTGGT-
GTGAAT-3") #1 ITS3R(5'-GACGCTTCT-CCAGACTA-
CAAT-3") X #E fh DNA HEAT 3. ik R R
50 ML,@ﬂ 2 x Taq Master Mix ZE P 25 }LL\J:T
HiF51 945 2 wL DNA Bifg 5 plL, ﬁﬂ?iif%ﬂ(ﬁ
50 wLo Bk X B JCRE A DNA (g AR &R o L
10 000 r » min " B0 (LK E R 3 em)S s f, E
T PCRAXH . RO 956 95 CHUZL M 4 min; 4R
J&i 35 MEER:94 CAEPE 30 5,56 CiRk 30 5,72 C
FEfH 45 s ff5 72 CHEf S min, PCR ¥y fdf A3
EHRBE IS (BT 7345 1. 5% ) HaL VKR AT R, 4 o
BCENZR UL H i 250 i BN, T - & 4B AR T
A TR (i) 23 m) R T

Name

GenBank login number

Pleurospermum hookeri var. thomsonii C. B. Clarke
Sphallerocarpus gracilis (Bess. ) K. -Pol. KM191322. 1
Vicatia thibetica de Boiss.

Carum carvi L.

Pleurospermum franchetianum Hemsl.
Heracleum millefolium Diels

EU236173. 1
AH008907. 2

Ligusticum daucoides ( Franch. ) Franch.
Anthriscus sylvestris subsp. Nemorosa

Pleurospermum wrightianum de Boiss.

EU236199. 1 AF164863. 1 FJ483485. 1 . HQ824799. 1 [KP311520. 1

\AH008959. 2

FJ483507. 1 \MN689000. 1 ,GU395143. 1

KF454471. 1 MF785658. 1 .U78437. 1 KX167447. 1 KX167445. 1 KM887355. 1 . KX167448. 1
EU236198. 1 \[KY848849. 1

HQ686349. 1 (HQ686341. 1 (HQ686332. 1 HQ686331. 1 ,[EU236170. 1 ,EU001362. 1 ,GU967798. 1

FJ483494. 1 (EU236201. 1

2.3 BEAE

I Fl CodonCode Aligner V6. 0 Xl 7 BIf $ 45 )
BTN DR, ERRT 1Y) LA & X, B TR
IRBFRAEAL(HMMer ) 73R 7 56 5. 8 S F128 S
B, BT R4S 1TS2 R 445 &

K BT R ) exr E ik R TR
(BLAST) , 7536 [ [ 5 AR W) HoR 5 B i (NCBI he-
tps://blast. ncbi. nlm. nih. gov/Blast. Cgi) F1 1 24 #4
DNA 15 % 58 R 45 (http : //barcode. ndctem. org/
china/) | B FAMMULPERS 220k ™ 8 SCROAE il (1 S [] B
R P4 34T BLAST %55 7304t

K MEGA6. 0 347 LT, % 1 371 1 728 57 o2 1

FIE 22k 2024 4 4 H 5 59 45 8 M)

PEET AT, AN [FE R B B R D AL BL L CT, [F]—%)
FRAYAS [ AR AL (A2 (A3 LT K2-P A58
R N LB ) 1) 352 4% R B i P AR i i i 3R
KBS B SR TGSE R TN R 3 http//its2. bioapps.
biozentrum. uni-wuerzburg. de/ , %t A [R]¥) Fh (1Y) £ 5 B
fERUPEAT 1TS2 45 Hy i T

3 HBRESMW
3.1 DNA MR ERN

XTSRRI FE AL DNA #E4T PCR 334G, i
FHG 14 ITS2F A1 ITS3R REASP 34 BL 2l , o Bo K A
450 bp 7oA, SERORE AR B A Soal G ok, WL 1
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Bl Aove BHE 5 R & ITS2 d %k A

Fig. 1 ITS2 electrophoretic diagram of Tibetan medicine Jiawa and its easily mixed species

3.2 BLAST L ¥ &2 047
FLF NCBI A1 H 25 £F DNA 2B 45 58 5 R G0
BLAST %55 25 3 5 MRS e 45 R — 2.

R3 RAWERELZBRLITS2 778

3.3 FHlEE T
Wit MEGA 6.0 X} 5 {5 BdE4T T 4307, AR
W3,

Tab.3 The ITS2 sequence information of Tibetan medicine Jiawa and its easily mixed species

Name Sequence number Sequence length/bp GC/ %
Pleurospermum hookert var. thomsonii C. B. Clarke 20 222 55.8-56.3
Sphallerocarpus gracilis (Bess. ) K. -Pol. 18 225 49.3
Vicatia thibetica de Boiss. 19 219 50.2-52.5
Carum carvi L. 13 223 51.6
Pleurospermum franchetianum Hemsl. 7 216 56. 0-56.9
Heracleum millefolium Diels 11 224 56.2
Ligusticum daucoides (Franch. ) Franch. 7 221 55.7-58.4
Anthriscus sylvestris subsp. Nemorosa 3 222 ~225 47.548.0
Pleurospermum wrightianum de Boiss. 4 218 ~220 56.4-56.8

3.4 ZRRMEALH

XA TR SR T e B HE 5 TRy TTS2 T 37 2% 57
PTG o BER LR 4
3.5 K2-P itk BE & A7

TIRE R S8 il () 35 A B WL S0 RN Rk
EHTE] 0 ~0. 033, BRARNE IR 7 S R AR T4k
(P&l [R]85 0. 024 ~ 0. 034 ), il [a] d5z /]t 1% 1 5
0. 144 ~0. 462 , 370 K T Fft N e R st & B B, LA ]

R4 Rk FHEZ R &R R AR

P ZTEASIEIEE , R K2-P 5t 1% BE B nT AR 4-4b X 43 JF
U9 A (RJGT: 58 4 X A A i 7T S AR T
ZERNES,
3.6 N-J#REHH

PN K HE ) 1 i 1 TTS2 Jp 1) N-J 4, 152
bootstrap 1 000 YK &, % FAUH LB/~ A 8 L+
F=50% , W 2, AIEH, SYFIEELL >50% (1) B
SRS ARMN 1 3, BRERLT,

Tab.4 Statistics of variation sites of Tibetan medicine Jiawa and its easily mixed species

Variation Haplotype
Name .
site Number of haplotypes Dominant haplotype (number)  Experimental sample haplotype

Pleurospermum hookeri var. thomsonii C. B. Clarke 5 5 A1(11) Al A2 A3
Sphallerocarpus gracilis (Bess. ) K. -Pol. 0 1 Bl Bl
Vicatia thibetica de Boiss. 5 4 C1(9) Cl1.C2
Carum carvi L. 0 1 D1 D1
Pleurospermum franchetianum Hemsl. 2 3 E1(5) El E2
Heracleum millefolium Diels 6 3 F1(5) \F2(5) F1.F2
Ligusticum daucoides (Franch. ) Franch. 9 5 G1(3) G1.G2
Anthriscus sylvestris subsp. Nemorosa 1 2 H1(2) H1
Pleurospermum wrightianum de Boiss. 2 2 11(3) 1.2
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Tab.5 Analysis of intraspecific and interspecific genetic distance
Pleurosp{erfnum Sphallerz?c.zupm Vicatia  Anthriscus sylvestris Pleurospermum Heracleum bgusn.cum Pleurospermum
hookeri var. gracilis R Carum . . . daucoides S
Name .. thibetica subsp. . Jfranchetianum millefolium wrightianum
thomsonii (Bess. ) de Boiss Nemorosa carvi L. Hemsl. Diels (Franch. ) de Boiss.
C. B. Clarke K. -Pol. ) i Franch. )
Pleurospermum hookeri var. ~ (00.014)  (0.201-0.214)  (0.1790.204)  (0.2050.218)  (0.251-0.265)  (0.358-0.384) (0.256-0.284) (0.206:0.226)  (0.367-0.376)
thomsonii C. B. Clarke 0.004 0. 180 0. 169 0.210 0.239 0.363 0.258 0.214 0.361
Sphallerocarpus gracilis (0.201-0.214) 0 (0.287-0.295)  (0.148-0.154)  (0.391-0.391)  (0.425-0.442) (0.333-0.366) (0.253-0.296)  (0.430-0.440)
(Bess. ) K. -Pol. 0. 180 0.243 0. 147 0.363 0.413 0.307 0.250 0.398
Vicatia thibetica de Boiss.  (0.179-0.204)  (0.287-0.295) (0-0.023) 0.283-0.298)  (0.218-0.231)  (0.308-0.357) (0.193-0.252) (0.156-0.212)  (0.305-0.346)
0.169 0.243 0.009 0.267 0.213 0.332 0.217 0.180 0.327
Anthriscus sylvestris subsp. ~ (0.205-0.218)  (0.148-0.154)  (0.283-0.298) (0-0.005) (0.366-0.366)  (0.462-0.483)  (0.347-0.381) (0.265-0.293)  (0.450-0.471)
Nemorosa 0.210 0.147 0.267 0.003 0.345 0.454 0.347 0.283 0.440
Carum carvi L. (0.251:0.265)  (0.391-0.391)  (0.218-0.231)  (0.366-0.366) 0 (0.359-0.367)  (0.244-0.271)  (0.252-0.265)  (0.362-0.362)
0.239 0.363 0.213 0.345 0.370 0.247 0.230 0.366
Pleurospermum franchet- (0.358-0.384)  (0.425-0.442) (0.308-0.357) (0.462-0.483)  (0.359-0.367)  (0.000-0.009) (0.311-0.350) (0.303-0.366) (0.024-0.0.34)
ianum Hemsl. 0.363 0.413 0.332 0.434 0.370 0.003 0.338 0.335 0.031
Heracleum millefolium (0.256-0.284)  (0.333-0.366) (0.193-0.252) (0.347-0.381)  (0.244-0.271)  (0.311-0.350)  (0.000-0.028) (0.144-0.173)  (0.315-0.338)
Diels 0.258 0.307 0.217 0.347 0.247 0.338 0.008 0.165 0.346
Ligusticum daucotdes (0.206-0.226)  (0.253-0.296) (0.156-0.212)  (0.265-0.293)  (0.252-0.265)  (0.303-0.366) (0.144-0.173) (0-0.033) (0.300-0.365)
(Franch. ) Franch. 0.214 0.250 0.180 0.283 0.250 0.335 0.165 0.014 0.352
Pleurospermum wrightia-  (0.367-0.376)  (0.430-0.440)  (0.305-0.346)  (0.450-0.471)  (0.362-0.362)  (0.024-0.0.34) (0.315-0.338)  (0.309-0.365) (0-0.009)
num de Boiss. 0.361 0.398 0.327 0.440 0. 366 0.031 0.346 0.352 0.005
T 5 SN ER  THR L B
Note: outside the parentheses is the average genetic distance.
2 57
g O
% S ¢g¢ 3 2 4
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T % % 2225 8§83 s
2 %% 3 EEE 53885
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Y N R
KT T T T 2247 ED
b, % % 2 % % 2 zz 3z >89 F 538 & 8
%, % Y a % % B 2 g £ 5 2
%, s % n % % %Y N
. B T % % % % L 55
O L A T g 2
C,, O T ) % % % 85
T, % % 5 =
KN T T N £ £
" o, e, B G B 53
e, Uy g, Y 2, g, Y hi
& % % G Vo,
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ez . b, U, oy g @
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e, et /s - 086 N ) 0 X » N\QN \Sc\\gs% \ms“. o C\a‘\‘e(
Tac/eu"“ Loy 0685] ~y © v > > P»“\\\‘- \ﬁg\ il B 463
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Heracleum millefolium Diels (LY-1) & > : Pleurospermum hookeri var. thomsonii C.B.Clarke (XZ-13)
Heracleum millefolium Diels (EU236170.1) <A> bl W Pleur hookeri var. tt ii C.B.Clarke (XZ-10)
. ranch.) Franch. (YB-5) W Pleurospermy okeri v,
Ligsieun et 07 lh:l;::ch (B4 A » 2 [ ] P:cumstez:u:hho : S fomsonti . Clarke (Xz-7)
: aucoides (Franch- Ry 13 W Pley 00keri var, thopgop -
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Fig.2 Phylogenetic tree constructed with ITS2 sequences using N-J method
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FUT WM T GRS PSSR IR T
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Pleurospermum hookeri var.
thomsonii C.B.Clarke (XZ-1) W

Anthriscus sylvestris subsp.
Nemorosa (CG-2)

Heracleum millefolium Diels (LY%)

B3 ITS2 —4&4H
Fig.3 ITS2 secondary structure
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Sphallerocarpus gracilis
(Bess.) K.-Pol. (LZQ-1)

Ligusticum daucoides
(Franch.) Franch. (YB-1)
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de Boiss. (ARQ-1)

e
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Pleurospermum wrightianum ‘%ﬁ’
de Boiss. (LG-2)
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Tab.6 Number of stem loops of Tibetan medicine Jiawa and its easily mixed species

Name Helix [

Helix 11 Helix III Helix IV

Pleurospermum hookeri var. thomsonii C. B. Clarke
Sphallerocarpus gracilis (Bess. ) K. -Pol.

Vicatia thibetica de Boiss.

Anthriscus sylvestris subsp. Nemorosa

Carum carvi L.

Pleurospermum franchetianum Hems].

Heracleum millefolium Diels

Ligusticum daucoides ( Franch. ) Franch.

NW W W WA W RN

Pleurospermum wrightianum de Boiss.
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Sy iR h i DNA, BRI ITS2 FE315 &, 3F M GenBank
K T 4 30 4501, X BT A 102 455 51 BEAT L
XEAYHT, % B A K2-P i A4 B 25 20 B o] 31X 4
BRAAIE R T S5 AR TR AN T A SR, T i
XA BRI T 7 508 S T ATl N-J A R
KA e ITS2 A5 MBI X 43 . 7 ¥ F
R ITS2 — R BRIFHI 3T, 454 1 1TS2 44
F S BT Hey A g 4 s W UM S DNA 469E 1
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