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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 5.85 155 - 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.

Key words: Pseudostellaria heterophylla (Miq.) Pax ex Pax et Hoffm. ; ITS sequence; PCR
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Table 1 The locations of Pseudostellaria heterophylla (Miq. ) Pax-ex
Pax et Hoffm.

HS No. REEH#L Collecting location
ILZRMEYT Linyi, Shandong
TR &1L Zijin Mountain in Nanjing, Jiangsu!
4K E Changwan in Jurong, Jiangsu
B M T Shibing, Guizhou
- LB Liyang, Jiangsu
TLFFRI% Nanjing, Jiangsu
{LIREITE 4101 Baohua Mountain in Zhenjiang, Jiangsu'
U1 ZR 3% Wendeng, Shandong
9  FZHBMAMIBI Langya Mountain in Chuzhou, Anhui’
10  BEFZE Zherong, Fujian ,
11 {THEFEMI Laoying Mountain in Nanjing, Jiangsu!
12 {LHE¥ Yixing, Jiangsu
13 VLI A1 S8 Mageng in Jurong, Jiangsu
14 ZWMHEIR Xuancheng, Anhui

DEFHREE, Wild plant

0 2 AN W bW N -

1.2 UB{S5EA

1 # {8 5 1X ( Eppendorf Thermomixer Comfort,
Germany ), PCR {Y ( Eppendorf Mastercycler Gradient,
Germany) , L IK{(DDY-1I ,JbmA—XA8)) , B
BBREAGE(LBNEEYMBERAT), BLHL
(Eppendorf Centrifuge5417R, Germany ), CTAB ( I ¥
Sangen /A ] ), Tris B (B R B WA R A F),
TagDNA 48, ANTP( | ¥ Sangon /A 7]),PCR 11
SIU( LB REGHERERAT), BgHE (L%
Sangon A 7] ) , PCR =¥ i {330 & (FL M 445 35 4k
HEARE R AR, RILZ8 (SIGMA A 7)), K2k
FIBI AT,
1.3 & DNA

WIESH IR 10] P AY 5 DNA BT B, IR
Inkcsh, Bk BT  BURE R R, A I KE
YT, SBATEE, A THA S DNA HERE
MK 2 x CTAB(2% CTAB, 100 mmol/L Tris-HCl, 20

mmol/L EDTA, 1.4 mol/L NaCl)1.5 mL,iB%,65CK
HHRE 9% nnn,?FE‘a‘IiE%,ﬂtﬂﬁkiiiﬁﬂ 000 r/min
B0 10 min, BB b W, DA SRR A - R B
(V8L : V(REE) =24:1)1RE, B8B1%5,9 000
r/min B> 10 min, EE LA EATR 1 K BB L E B,
273K R BETIJEDNA 30 minZ% B K B[R],
9 000 r/min Z5.0» 5 min, il & WK, 1 UTIEY A 70%
LB Y 2 ~ 3 K, ZIRMT, A 50 pL ddH,0 E&
DNA; Z4ifbidF & 4L/ S BT - 20CRAE& .
1.4 ITSERER PCRY i

PCR 7" #¥ #5147 % 18SP1: CGT AAC AAG GIT
TCC GAT GGT GAA; 26SP2: TTA TIG ATA TGC TTA
AAC TCA GCG GC, DAY 3% 3'-18S-ITS-26S-5' (.48
5.8S wELX) B RAEAFRN 30 pL, & 10 x
PCRbuffer 3 uL. , MgCl, ( 25 mmol /L) 2 pl. , NTP mix
(2.5 mmol/L)1.8 pL, 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 FI&MEN: (1)95STHAEM 4 min, (2)95CHE

¥ 1 min, (3)58CE# 45 5, (4)72°CHEM 2 min, (5)F

5 (2) - (4)BB3L 30 MER, G EBRGE , KL
W YR 4CHRF-
1.5 ITSFSIRFE

[ BigDyeT™ U 070 £ 54T 3 BE, U 5 )R
MZ¥0Hh: Mix 1 L, #4589 DNA H Bt 10 ~ 40
pmol, buffer 1.2 pl ,ddH,0 B8, WP R &GN
95CHAL: 5 min, 95C 30's, 50C 20 s, 60°C 4 min,
3t 30 MEF . YL A 10 pL TSR %%,
PABPY_ LA 2 min, BALASIWFEHE. A
ABBI0 2 H 3 (B B HREYARA R #H1TFF
B5E , R ORUEFF 5 30 E RS BE , A T XU M
1.6 FIIRXIAIHES S 4547 :

- i CLUSTALX(1.8) 844Xt 14 M=R AT ITS
FFAIBATI S R EF TRIE, R BB HEF
PR B H . 18 B8 F 51 A MEGA2 (Molecular
Evolutionary Genetics Analysis Version 2.0) 84 #E47 &
HREI

2 ZREit#E

2.1 FEAFREXFS ITSWBEFEIIPKE
OAHRARKTFSHBEZX, ILHEXTZKFS

O

0



43

£AB%E RFAEEXFSH DNA ITS KFFIR 3

(¥ IS R A 1, KFS8 IS FFAEKMRE,
oAk DNA PI5% IR X ITS1 #0 ITS2 5 3 M4
BIX 18S.5.85 1 165 KA RS BATRHE&RR T
B RAAY) Silene aegaea M HIFEFIBRIBE , FFRE T
14 FE b BE 51 A9 ITS1, 5.8S F ITS2 255, K
ITS1 S F 4 219 ~ 222 bp, 5.8S 24 155 ~ 157 bp,
ITS2 % 235 ~ 236 bp.
2.2 AEFEAFS ITSHENRE

14 4N FEHEE R TTS 2551 B9 B 2R 5 A i
2, VLRI VLI 2 S YL 75 i o 2 I L AT
FHERSEERX KT IS 275 %2—3G10

FRIEUE S JTRAAKE FMERALRIES

s X B Y B TTSL I 5.8S BRI SR ENZEE—
W BETRREET T2 P MHER . LARCE
mﬁéﬁfﬁﬁﬁ%ﬂz#ﬂ: 5.8S # ITS2 FH STLHE

PetyFEe—B BEERRFET IS1# ILHRIL
SRR 5.85 FFH STLAE NN —B, ERF
ZEF TTS1 5 ITS2 o ; AR LLAE B 1TS1.5.88
1 ITS2 ) SR EXMBARRNER; ZHE
e X AR S 53 13 AR EES N RS Y
ERRWER,
2.3 ARFEFRAXFSHBEER

SR AKFSREGN ITS FAZEKBREER
WF 2, HrhiEEERS (p-distance) 24 0.000 0 ~
0.024 7, AR ZETEEH 0.000 0~0.005 9.
2.4 ERRGREH ,

B F ITS1 1 ITS2 A BRI K BE R BR , & B BT RER
BREEER, BiEx 2 M B R 5.85 FRES
BEAT, L UPGMA EBRGR, 11 3 i,

(ITS1) TCGAAACTGCCCAGCAGAACGACCAGCGAACATGTTTTACACTCGAGCGTTGGGGTACTTGCTCC
TGCGTTCGAGCCAAGGGGTGACCACCTGTGGGCCTTCCCTTTGGCATCTAAACGAACCCCGGCGCGAAAAG
CGTCAAGGAAATTAAACATAATATGAGCTCCCTCCTTTTGCCCGGTTTGCCGGTGCGTGGGTGTGGTGCCAT
GTCTTAACATT(5.8S) AAACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGA
AATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGAACGCAAGTTGCGCCCGAGG
CCTTTGGCTGAGGGCACGTCTGCCTGGGCG(ITS2) TCACGCATCGCAGCCCCCTCACTCCCACCCTTAGTGG
GATGGGGAGGAAGATGGTTTCCCGTGCCTCACCGGGCACGGTTGGCCTAAAATTGGAGCCTAAGGCATTG
AGTTGTCGCGGCAATAGGTGGTGAACAAGGCCTTGGCCGTGCAAGCAACCAGTCGTGCAACCCTTTGACA
ATCGAAGCTCGTAGGAGACCCTATGATGTTGCCTTTTGGTGACACAAACTGTTGCGAC

M1 HFEXKT S ITS A5
Fig. 1 ITS sequence of Pseudostellaria heterophylla (Miq.) Pax ex Pax et Hoffm. in Yixing, Jiangsu

LHE X Yixing, Jiangsu

{LFAA] 2 48 Mageng in Jurong, Jiangsu

LA EMIL Laoying Mountain in Nanjing, Jiangsu
JLAREERH Liyang, Jiangsu

I YT Linyi, Shandong

LH R R ¥4 11 Zijin Mountain in Nanjing, Jiangsu
L7 F]Z5 K% Changwan in Jurong, Jiangsu

FMHEFE Shibing, Guizhou

{LH B A Nanjing, Jiangsu

ITIHFEIT 41l Baohua Mountain in Zhenjiang, Jumgsu
IZR 30 Wendeng, Shandong

LR M IR Langya Mountain in Chuzhou, Anhui
FBEMR Zherong, Fujian

LW E MW Xuancheng, Anhui

0000000002 2344555555 5556666666 666666
0001112786 6701457778 8890000000 111112
3671684345 8817460364 8911234689 01
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“ "B E5E | 157 FRIMIE indicates the same base as the first row; “ - "{RFERE indicates a gap; &?ir’jﬁ#ﬁ‘[ﬁ Numbers

indicate variable sites.
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Fig. 2 Cumﬁmdvuiaﬂedwshm”qmofmhmhyﬂa(wq ) Pax ex Pax et Hoffm. from different locations
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Table 2 The genetic distance of Pseudostellaria heterophylla (Miq. ) Pax ex Pax et Hoffm. from the different locations according to ITS sequences'!

el
Location

i 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 0.0033 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 0.0063
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 0.0063
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 0.0061
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

D 1. (WZRKEYT Linyi, Shandong; 2: LA EIETH S 1L Zijin Mountain in Nanjing, Jiangsu; 3: YL77] %% Changwan in Jurong, Jiangsu; 4: St M
# Shibing, Guizhou; 5: YLIBEMH Liyang, Jiangsu; 6: YLIR#I 5 Nanjing, Jiangsu; 7: TLFRGILE 4 111 Bachua Mountain in Zhenjiang, Jiangsu; 8:
IR LB Wendeng, Shamiong 9. WM MBIl Langya Mountain in Chuzhou, Anhui; 10: FEIIE Zherong, Fujian; 11: {LIFRI R EMIL
Laoying Mountain in Nanjing, Fangsu; 12: {LIREY% Yixing, Jiangsu; 13: LI 4] 8 Mageng in Jurong, Jiangsu; 14: M E R Xuancheng,
Anhui, ETﬁ*ﬂELﬁ&ﬁﬁﬂiz‘iﬁ%ﬁﬁﬂh&ﬁ% The data (below-left) indicate genetic distance and the data (upper-right) indicate
standard error.
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1: WHRIGIT Linyi, Shandong; 2: LHERKE
1) Zijin Mountain in Nenjing, Jiangsu; 3: {LI}4]
2 K% Changwan in Jurong, Jangsu; 4: Bt
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1 BHE # M I Laoying Mountain in Nanjing,

-—E Jiangsu; 12: YLHE¥ Yixing, Jiangsu; 13: JLH

o o

3 A2 B4 Mageng in Jurong, Jiengsu; 14: ZME
6 ¥ Xuancheng, Anhui
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