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IE: /1 3518 18SP1 1 265P2 XK A 14 4~ 7= X K K F 2 ( Pseudostellaria heterophyila (Miq.) Pax ex Pax et
Hoffm. )BEFT ITS B H A PCR Y WA T, FHHTEREYH, 4 AN=ERFEH TSI H BB 219 ~ 222 bp,
ITS2 K- B B2 235 ~ 236 bp, 5.85 KB HEN 155 ~ 157 bpo BRITHE %, LR M A DHE, L IF B8 U E M LA
FREZ 4N TS R e —Bb Kt 10 M=K & IS FPAINA RN ER ., SEX RN E (L% 5.85
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FHERENRR XK FSRETRE,
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Ribosomal DNA ITS sequence comparisons of Pseudostellaria heterophylla from different geographical
regions YU Yong-bang', QIN Min-jian"'®, LIANG Zhi-tao', YU Guo-dian', TAN Ning-hua® (1.
Department of TCM Material Resources, China Pharmmaceutical University, Nanjing 210038, China; 2.
Kunming Institute of Botany, the Chinese Academy of Sciences, Kunming 650204, China), J. Plant Resour.
& Environ. 2003, 12(4): 1-5

Abstract: A pair of primers of 18SP1 and 26SP2 were used to study the ITS sequences of Pseudostellaria
heterophylla (Miq.) Pax ex Pax et Hoffm. from 14 different geographical regions by PCR technique.
Sequences analysis showed that ITS1 is 219 — 226 bp, ITS2 235 — 236 bp and 5.8S 155 — 157 bp. Among 14
regions, except 4 sequences of ITS of P. heterophylla from Yixin, Mageng of Jurong, Laoying Mountain in
Nanjing and Liyang of Jiangsu showed no variation, there are 1 — 17 variable sites (including 5.8S coding
region) in pairwise comparison of other 10 regions. Phylogenetic tree based on ITS1, ITS2 and 5.8S sequences
data was reconstructed by using UPGMA methods, which shows the variation at the level of molecular biology .
It provided the basis for identifing P. heterophylla from different geographical regions according to the
variation of the ITS sequences.
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KF 24 G4 # (Caryophyllaceae ) 2 JLZ R
( Pseudostellaria Pax) 18 %) B JL 2 ( Pseudostellaria
heterophylla (Miq.) Pax ex Pax et Hoffm.) B T R
B, RAMRSAR I ZIh, FR.0%8
T EEZ N RERLD, SHAAR, AFOER, MMk
Foxgml, WRFFEARKLMEL S, —H
WHIAHAKRTFEHET X, EERFERKTFSH
B HHEL BT RBAWIEK, LR 2 B2
BHNSFHEFRATRIERTS., BTRIEAFES
B REAR, HBRBEES EAETHINESR,
RESMEEE, ML SNEA D, HEKTFTS
BRI X YK, Wil RIE L, BN & G RHETR
BIEMBIR,

BB & DNA i) 4 ¥% 5% B M X (Intemnal
Transcribed Spacer, ITS) F-51 ) BE{L S R B4R, 7
R 2005 ek A TR R A E R E K
ERHHR, HFHARFEEATFELTEY
¥HENER, K TSH GAP £ =Rt B K
BAEERET UAAREEERKFESREMFLER
an, % PCR HER P AR #E4T T X F2 DNA ITS
K568 E , 38 MEGA2 34347 T 4871, A4
FAELEBARBXKFSHER,

WA BB : 2003-05-18

ESWE: L4 8RB 54 P 8T H (BK200176)

EEMA: RAIH(1976-), B, I'REWA  FLHRE, TEN
RO ARER S RRXEETR.
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Teble 1 The locations of Pseudostellaria heterophylla (Miq.) Pax ex
Pax et Hoffim.

S No. R3EHh Collecting location

W ARG Linyi, Shandong

{LFH AR % £l Zijin Mountain in Nanjing, Jangsu'’
{LIFA)E KD Changwan in Jurong, Jiangsu

HMHEF Shibing, Guizhou

{L7ZEM Liyang, Jiangsu

{LY* A3 Nanjing, Jiangsu

{LH ML K 41l Baohua Mountain in Zhenjiang, Jiangsu'’
IR B Wendeng, Shandong

9 LB M BHL Langyn Mountain in Chuzhou, Anhui
10 WEHFE Zherong, Fujian

1 {17 B3 5% % M 1l Laoying Mountain in Nanjing, Fangsu!
12 {LAAE X Yixing, Jiangsu

13 {L 754} % Ly 18 Mageng in Jurong, Jiangsu

14 EMWE M Xuancheng, Ashui

DRF 4 & Wild plant

W~ O A WN -

1.2 {5

2 # 1B 57 1 ( Eppendorf Thermomixer Comfort,
Germany ), PCR {¥ ( Eppendodf Mastercycler Gradient,
Gemmany) , 3K (DDY-II , Jb3 A —1X3F)) , BEAL
BBARZX(EBWREEYWHEARAEH), BLH
( Eppendorf Centrifuge5417R, Gemmany ), CTAB ( |k %
Sangon A H] ), Tris B (B R BRERAEVAERLA),
TaqDNA 58§, INTP(_E ¥ Sangon 22 7] ), PCR 338
(LR RAEYEARERAAE), (LS
Sangon 22 A]) , PCR =4 24k X7 & (DL 44 g 4
WEARBBR AR, RACZEE (SIGMA A 7)), H ALK
3 ok,
1.3 4 DNA 28

WIESH SRR 10] 49 5 DNA BT 5, RS
hnskzh, BB R0 T  BUE B AR , Y ZRHBOKIE
VT, M BBITES, It AT K 5 DNA RIE
M 2 x CTAB(2% CTAB, 100 mmol/L Tris-HCl, 20

mmol/L EDTA, 1.4 mol/L NaCl)1.5 mL,i&%],65C7K
#RIR 90 min, AEHIREE ; BUE M ZZ I ,9 000 t/min
B0 10 min, WER E1E W, MAZEERBREG-RIREE
(V&S : V(RIREE) = 24:1)1R &, 12424857 ,9 000
t/min B0 10 min, EE D BT 1 0GR EEWR,
F2/34k TG 5 I BEUT3E DNA 30 minsk 3B K A jH]
9 000 r/min B.0> 5 min, {5 B, K UTIE H 70%
ZEEVER 2~ 3 K, ZiRX T, WA S0 ul. ddH,0 E&
DNA; Z4ifbi B E4LE B T - 20CHRESH,
1.4 ITS KFEA PCR ¥ i#

PCR ¥ 1% (¥ 2| 3 4 18SP1: CGT AAC AAG GIT
TCC GAT GGT GAA; 26SP2: TTA TTG ATA TGC TTA
AAC TCA GCG GCo LL¥™ 3% 3'-18S-ITS-26S-5' (1%
S.8SHMIBX) FBto RAARFA 30 pul, & 10 x
PCRbuffer 3 uL. , MgCl, ( 25 mmol / L) 2 pL., ANTP mix
(2.5 mmol/L)1.8 uL, Template DNA 1.0 pL, Primer 1
(10 mmol/L) 1.0 pL, Primer 2(10 mmol/L) 1.0 pL,
ddH,0 20 pl., TagDNA polymerase (10 pmol/L)0. 2
pLo, ¥ 8&M0 . (1)95CHAH 4 min, (2)95CA
# 1 min, (3)S8CE ¥ 45 s, (4)72°CEEH 2 min, (S)E
H(2) - (4) BRI 30 MEXR, TER G, LSS
W, FEHIE 4ACIHRE
1.5 ITS SR

' BigDyeTM I A7) £ 3t 47 30 FF SRE, Ul I
R H:Mix 1 pl, Aifkj5 B9 DNA H Bt 10 ~ 40
pmol, buffer 1.2 pL ,ddH,0 B &, 5% K &4H:
9S CHAEM S min, 95°C 30 s, S0°C 20 s, 60°C 4 min,
It 30 MEFF . Y=Y AIL/E D 10 L TSR &#,
PPEIMY LM 2 min, BAZBEFWFLRHAE. B
ABB310 £ B3 (MR BRAYA RAR)#HITFE
W% , R UE 751 00 € RORSRE , (8F T XU 1
1.6 FINXCHTSHH

A CLUSTALX(1.8)8 4%t 14 M= X K F& ITS
R AT OLHES R F IR IE, R B E/DHES
FrEsRA B H, 5385 A MEGA2 (Molecular
Evolutionary Genetics Analysis Version 2.0) 84 8t17 &
SEEESH

2 HER5®

2.1 FRAFEXTS ITSHEFTINKE
THRARFEHHEX, LHREMN=KFS
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HAHE  AFEERRKFSH DNA ITS FEH R 3

B ITS FARE 1. KFS8 ITS B EKHRE,
itk DNA N5 FEIRBX ITSL i ITS2 5 3 45
F3X 185.5.85 1 16S W AMRS R ATTRHLZ /BT
B MAEY) Silene aegaea " HIFFFIBTRIGIE  FFRE T
144 7= H RE Sh B9 ITS1. 5.8S 1 ITS2 2/F %), Hp
ITS1 3 PN 219 ~ 222 bp, 5.8S 24 155 ~ 157 bp,
ITS2 3 235 ~ 236 bp.
2.2 FAEFREXF$ ITSHENRE

14 A P=HhkE &L ITS 2 F 58 Bk R O 8 WA
2, MHENX LA DA TLI5 R 5% I AT
HEMAEFEX K FE2HM TS 2FH5EL—BG L
RS TV AERE SN L R T
7= X AR S A9 ITS1 1 5.85 R 5L HH ML —
BLEEAST RAFET ITS2 S ILHBI R LR 0%
FREWFRSE>REE S 5.85 F1 ITS2 FH SITHE

MWL —B BEEF RAEET ITS1 7L HEIL
FEHRIWESKH SSHFHISTUHEXHN—,ERF
BT ITS1 5 ITS2 7 EROMM LA F A ITS1.5.8S
ITS2 FH STLHEXH B AR TR BME
WrER RS SHAR 13 M RSN T ALY
AERKNTER,
2.3 AEFEAXFSHBREERN
HEERKFSRERE ITS FIZ B HBRIEES
W32, HAb#IEHER (p-distance) JE El A 0.000 0 ~
0.024 7, tR¥ERZENEN 0.000 0~0.005 9.
24 EERGREW
BT ITSLA ITS2 HBIKEAR, & B ArhBiR
HHEEAR, B X 2 M H B 5.85 FRES
FERAT, LA UPGMA B-EHE RS, I 3 i,

(ITS1)TCGAAACTGCCCAGCAGAACGACCAGCGAACATGTTTTACACTCGAGCGTTGGGGTACTTGCTCC
TGCGTTCGAGCCAAGGGGTGACCACCTGTGGGCCTTCCCTTTGGCATCTAAACGAACCCCGGCGCGAAAAG
CGTCAAGGAAATTAAACATAATATGAGCTCCCTCCTTTTGCCCGGTTITGCCGGTGCGTGGGTGTGGTGCCAT
GTCTTAACATT(5.85) AAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGA
AATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGG
CCTTTGGCTGAGGGCACGTCTGCCTGGGCG(ITS2) TCACGCATCGCAGCCCCCTCACTCCCACCCTTAGTGG
GATGGGGAGGAAGATCGGTTTCCCGTGCCTCACCGGGCACGGTTGGCCTAAAATTGGAGCCTAAGGCATTG
AGTTGTCGCGGCAATAGGTGGTGAACAAGGCCTTGGCCGTGCAAGCAACCAGTCGTGCAACCCTTTGACA
ATCGAAGCTCGTAGGAGACCCTATGATGTTGCCTTTTGGTGACACAAACTGTTGCGAC

H1 IBEXTKTSHITSFH
Fig. 1 ITS sequence of Pseudostellaria heterophylla (Miq.) Pax ex Pax et Hoffm. in Yixing, Jiangsu

ILIREL3% Yixing, Jiangsu

ILH4) 2 8 Mageng in Jurong, Jiangsu
LRI R E ML Laoying Mountain in Nanjing, Jiangsu
ILH M Liyang, Jiangsu

WIZRKEYT Linyi, Shandong

LA AT %211 Zijin Mountain in Nanjing, Jiangsu
ILHA)FA B Changwan in Jurong, Jiangsu

B M Shibing, Guizhou

JLHEI AT Nanjing, Jiangsu

L FRERIL S 41l Bachua Mountain in Zhenjiang, Jiangsu
FHMMHBBIL Langya Mountsin in Chuzhou, Anhui
EEFSE Zherong, Fujian

LWE MR Xuancheng, Anhui

0000000002 2344555555 5556666666
0001112786 6701457778 8890000000
3671684345 8817460364 8911234689
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“"REFES5H 1 ITHIFIMIBEIE indicates the same base as the first row; “ — "{RFRERK indicates a gaps WFRAEFALA Numbers

indicate variable sites

H2 FRA~HXTS ITS FAERGALLE
Fig. 2 Comparisons of variahle sites in ITS sequences of Pseudostellaria heterophylla (Miq.) Pax ex Pax et Hoffm. from different locations
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4 HYRBSHEER e BVE

2 RACBKTFSRIEEN
Table2 The genetic distance of Pseudostellaria heterophylla (Miq.) Pax ex Pax et Hoffm. from the different locations according to ITS sequences'’

e ]
Locati 1 2 3 4 5 6 7 8 9 10 11 12 13 14

0.0023 0.0016 0.0029 0.0029 0.0040 0.0044 0.0029 0.0040 0.0033 0.0029 0.0029 0.0029 0.0059
0.003 3 0.0023 0.0033 0.0016 0.0033 0.0037 0.0016 0.0033 0.0023 0.0016 0.0016 0.0016 0.0058
0.0017 0.003 3 0.0023 0.0028 0.0040 0.0043 0.0028 0.0040 0.0033 0.0028 0.0028 0.0028 0.0063
0.0050 0.0066 0.0033 0.0028 0.0040 0.0043 0.0028 0.0040 0.0033 0.0028 0.0028 0.0028 0.006 3
0.0050 0.0016 0.0049 0.0049 0.0028 0.0033 0.0000 0.0028 0.0016 0.0000 0.0000 0.0000 0.0056
0.0099 0.0066 0.0098 0.0098 0.0049 0.0033 0.0033 0.0043 0.0036 0.0028 0.0028 0.0028 0.0063
0.0116 0.0082 0.0115 0.0115 0.0066 0.0066 0.0033 0.0043 0.0037 0.0033 0.0033 0.0033 0.006 3
0.0050 0.0016 0.0049 0.0049 0.0000 0.0065 0.0066 0.0028 0.0016 0.0000 0.0000 0.0000 0.0056
0.0099 0.0066 0.0099 0.0099 0.0049 0.0115 0.0116 0.0049 0.0023 0.0028 0.0028 0.0028 0.006 1
0.0066 0.0033 0.0066 0.0066 0.0016 0.0082 0.0082 0.0016 0.0033 0.0016 0.0016 0.0016 0.0058
0.0050 0.0016 0.0049 0.0049 0.0000 0.0049 0.0066 0.0000 0.0049 0.0016 0.0000 0.0000 0.0056
0.0050 0.0016 0.0049 0.0049 0.0000 0.0049 0.0066 0.0000 0.0049 0.0016 0.0000 0.0000 0.0056
0.0050 0.0016 0.0049 0.0049 0.0000 0.0049 0.0066 0.0000 0.0049 0.0016 0.0000 0.0000 0.005 6
14  0.0215 0.0213 0.0246 0.0246 0.0197 0.0246 0.0247 0.0197 0.0230 0.0213 0.0197 0.0197 0.0197
Y 1 RGP Linyi, Shandong; 2: YL BRI # &Ll Zijin Mountain in Nanjing, Kangsu; 3: JL3 )% Changwan in Jurong, Jiangsu; 4: St iE
3 Shibing, Guizhou; 5: YLIFERPH Liyang, Jiangsu; 6: YL BI 3 Nanjing, Jiangsu; 7: ILIFEILE #1l] Baohua Mountain in Zhenjiang, Jiangsu; 8:
LIFR3CHF Wendeng, Shandong; 9: HRMBM ML Langya Mountain in Chuzhou, Anhui; 10: #EAGIE Zherong, Fujian; 11: JL35H HE MWL
Laoying Mountain in Nanjing, Jiangsu; 12: YLIREL)% Yixing, Jiangsu; 13: L% 5] D #f Mageng in Jurong, Jiangsu; 14: IR E 8 Xuancheng,

Anhui, ETFTHAELEFBIESHRRBEERAIREIRZE The data (below-left) indicate genetic distance and the data (upper-right) indicate
standard error.

O 00~ N hE W -

— -
W N - O
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13

u 1: WK Linyi, Shandong; 2: TLAABI R ES

LI Zijin Mountain in Nanjing, Jiangsu; 3: YL3/A)
ZK® Changwan in Jurong, Jiangsu; 4: FME
% Shibing, Guizhou; S: VL 7 #% BH Liyang,
Jiangsu; 6: TLIXBIET Nanjing, Jiangsu; 7: L3k
BYL ¥ 4 1] Bachua Mountain in Zhenjiang,
Jiangsu; 8: WIZR 3CH Wendeng, Shandong; 9: &
B MR WL Langya Mountain in  Chuzhou,

10

=

4 Anhui; 10: BB Zherong, Fujian; 11: YL
1 B % M 1l Laoying Mountain in Nanjing,
Jiangsu; 12 {THRE M Yixing, Jiangsu; 13: LI
3 4] %5 4E Mageng in Jurong, Jiangsu; 14: ZRE
— ——— 38, Xuancheng, Anhui

—4 H3 ZEFISAENN MIE=RATFSHR

4 SR
14 Fig. 3 Systematic tree based on ITS sequences
. ) . . . o of Pseudostellaria heterophylla (Miq.) Pax ex

0.012 0.010 0. 008 0. 006 0. 004 0. 002 0. 000 Pax et Hoffm. from 14 locations

MIEFER Genetic distance

ME 3 A, AR EHIKRTZS ITS FIVFEE 4N KRTSEARRRRIE 1 30, RSB AERF
FARKER HPRBERNERLAVUE, A8 AXRKFRE. RABRETLRAEHNKRFS,
AW, IHAREL CEEL FEUMZERBLE IFXEDHESKE“X(BL);EHR, B
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FAHE AR X KT SH DNA ITS KFFIa e 5

BERBEKX, FEETRERNTFTRIE L EARSH
AR, WERXRSERBAFERERFZ2ESLTH
B, BEHESIMERRNER, AFTHKF S EBR
B .RFMHEBREER TR HIEBRNEREE
W, BREEN TR 600 m A L, IR K TSk
BOEEAE K MR TFEERERBX, iR
FEUURE /T4,
2.5 AEFRXFHM ITS XEIINHNE

B TFILREN LR AEDE L5 EEIL
MIHFEEZH KT S TS BHRES—F, MIH
—m R K FS R RE X, H AT PR X 87 X R
KTF2 ITS B3R b o, T HAR = A K F2 ITS
FIMERIE BB E S, AUERERXRB
ARFE#HRFEHSE,

L = 54 8
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