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Identification of Pseudostellaria heterophylla from different idioplasms
by analysis of rDNA ITS sequences
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Abstract: Objective To provide the DNA molecular marker for the identification of Pseudostellaria heterophylla from the different
idioplasms by analysis of rDNA ITS sequences. Methods PCR amplification, cloning, and sequencing were carried out using
specified primer, and the rDNA ITS base sequences were compared. Results The ITS mutation extension was 623—624 pb among
nine idioplasms of P. heterophylla. Thereinto, the ITS-1 was 224 pb and its G + C content was 52.91%—54.26%, the 5.8S rDNA was
155 bp and its G + C content was 54.49%—55.13%, the ITS-2 was 244—245 bp and its G + C content was 55.55%—56.41%. There
were 17 mutation sites (2.72%) in the whole ITS sequences. There were 7, 7, and 3 mutation sites in ITS1, ITS2, and 5.8S, respectively.
The different idioplasms had a number of specific single nucleotide mutation sites. Their homologies with each other were upwards
99.9% and their sequence genetic distances were 0.003—0.013. These results showed that the mutation in species from different
producing areas and idioplasms was within no more than one species. Conclusion The mutation of ITS sequences could be used to
authenticate P. heterophylla from different idioplasms.
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A DR, TG . AR, il )E &
55 RAARL. AP, BTzl FRE L
RIS, BHETCIE AR M. VLI5S
FEEX, 2005 AR A RN S RO A
PATE R M2 IR B GAP NI, R
HMiZ 25, BAMWREE. EE. SRR
Mo WK, BEHKTFSMEABET, #%ILEF
MK K, oA TR EL SRR TS 1055,
DALEEAT 06 BT J AN [R) b AR R £ L2 5 A
HHT, T2 AL 7k DNA A o e s [l X
ITS IAEAERN N 22850, R TRl N J A ) 1) 22 S
PEWEST, BN 2 B An RO A B e T IR sk
(KR, E AR TSN IR AN X
KT rDNA [ ITS X JFHI st iariat >, (|
WA TF AN R A TR 7% ) L2 (DNA [ ITS X )74
II BT B SN, A S 0 AN [ R R IR LS
rDNA [ ITS X ¥ ZEAT PCR ¢4, 5 BRI T,
3R13 rDNAITS X /3741, il ik 73 #r 1TS X 341 2% 5%
& AT M e 81, R A IR BRI £ )L 2
WREREW, LA FPTCREZ LSRN %
W7, AR T A AR E LS
Fipt, LR R TS M RN Z24. ARG 18
I E

1 REEE

1.1 ##

Bl oA AT R R R E LB Y ZIL S
Pseudostellaria heterophylla (Miq.) Pax ex Pax et
Hoffm. MJHTEE fr, SRR L2 T W AR, Al
S8 = JE B 280 CUKARIRAEAF . 9 AR
FORIEZ LSRG AR 1, ¥Ry
KEW R B B 5 0E
1.2 4E

PCR 1 (PTC—100TM #¢, MJ Research INC),
AURELHL (5415R 1Y, Eppendorf), B 1184
ST RS (GEL DOC2000, Bio-Rad A#]), K447
El &4 (MITSUBISHI P91E, ), Hiik (PAC300-R %Y,
Schneider, V%[E), H¥kFE (SUB-CELL GT), HiJk
1% (MAG65EL 200, Bio-Rad 2y]), i SyiniiisE
ay (78-1, HINEERIEAR AR, SK-1 TREES
ay CHENEFERARAFD, HTR% R
(PB303—E), pH it (PHS—25A %), =Bt
(10. 50+ 200+ 1 000 uL, Glson A7), FEHAK (HQ45B,
b RS BEEDORHAAER) D, HIUKHL (SIM—F124,

F1 TEMEREZILSEEM S KEFEMAY Genbank B[S
Table 1 Collection places and registered Genbank No.
of P. heterophylla from different idioplasms

P KA S Tt Genbank % [ifi 5
1 AR XU WZ2%5 EF197887
2 ARIR XU B B il EF197886
3 MREINL S Hiz2 5 EF197879
4 MBIz KtFh EF197880
5 MHE bAE [E3]PH- EF197881
6 HiREEERH A EF197882
7 EHE Wiz1%5 EF197883
8  EEHE Wiz2%5 EF197884
9 WiZRIEYTIT A EF197885

Sanyo), —80 ‘CUK#i (MDF—192, Sanyo).
2 HiE
2.1 2 DNA {EH

PR LS 0.2 g, SR Sl CTAB 242
IS DNA, By & 3k 44k DNA T 11 5 DNA
DUEN I, SRR, SRR TR %) LS
& DNA B f— 4500, WA A% .
22 ITS F% PCR ¥ 1%
221 §H51 M 188~26S rRNA Hriik
19 W1/W2 24 25 AP 585 18S~26S rRNA
MEFIBEH e, L5 I1FSI8 Wl 5°-TCCGTA-
GGTGAACCTGCGG-3’; W2: 5’-TCCTCCGCTTAT-
TGATATGTTAAACTC-3’. {1 18S~26S rRNA
FevEs |9 P1/P2 2 CRERIMY IGZ LS M) ITS X
17, H AR 514 18SP1: 5°-CGTAACAAG
GTTTCCGATGGTGAA-3’; 5|4 26SP2: 5°-TTA-
TTGATATGCTTAAACTCAGCGGC-3’.
222 PCRUMYRN 7B Eppendorf & HN
A DNA ## 50 ng; dNTP 0.128 mmol; 10X buffer
3 uL; 5147 0.32 pmoL; Taq M 0.4 U; Mg*" 1.8 mmol
CRESIANE M™) s RNAR R BB, 25 L, 3t
b Mg? S e 10 X il
223 YR 94 CHIAEM: 4 min, 94 CAYE 1
min, 48 CHEME20 s, 72 CHEMH 1.5 min, 2 /ME
By 94 CARME 20 s, 48 CHYE 20 s, 72 CHEfH
1.5min, 36 MEH; /5 72 CZEM 10 min, 759"
Br=my . g ik, 514 W1/w2 By
B () S SRS, PCR P2 R B FL vk L B —
2 R/INZTDh 700 bp (177905 1 514 SP1/SP2 Fiiy™
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BT 4 IR R AN B
23 ITS FHI%rE

¥ PCR 1AM H B4y BRI RIS [ i
J5, SEAR pMD 18-T ¥4, ¥R I N 4 K0% 5 pMD
18-T F AN G VAT . RN G, et
KIAFe, PSRRI T R, 12
HR AT B8 A B A JB0RE DNA JEAT e B S 02 o
24 ITS XEERERNF

¥ PCR 4, Pig 1) % 5 359 b FH M 1) 5 8 11 A1 TR
62 b = S AR EARAG RS2 w0 A%
FRI7 51
2.5 ITS F5EExs

LREBAATY: B FHERAS A NCBI Mg fr
VECTOR SCREEN, #RJ5 T8 LbrEsva. 7
GRS 5 2041 KR F A DNAMAN 5.2 %} 9
FITPHVHAT A HE Y, R Kimura S50 554
FHE, K Mega 3.1 B OB RGE L TM.

3 #R51e
3.1 PCR i

PCR ¥ ¥4 4& RABAL G, 16 25 pL RNAKR R,
A13% 1 pL BB, 1.8 mmol Mg®*, 0.128 mmol dNTP,
0.32 umol 5[4, 0.4 U TagDNA E A1 .

TE T JTORE ) FURRIN S5 I T IR E . £k
PEFFER 3 FEU DNA 21 LEE AL TR DNA
AR, BEAT PCR %552, 2 sykhuil, YREY 14 H
Hi B (B O, ¥20ER, BB EimA ek
Ak pMD 18-T -5 N KB AT 1 DHS 0.

TE TR AT ST, A —> EcoRI RS I
SR Pstl BRI s, DRHKs F 4L SOR A EcoRI A
Pstl MEATXUEEY), wILAP A AN B, vk e
(B2, P=A T — 48K BOR— 45N B

1 2 3 4

5 6 7 8 9 M

2000 bp

700 bp
500 bp

M-Marker  1~9-9 AR EZILS, FEH
M-Marker 1—9-9 Pseudostellaria heterophyllas

from different idioplasms, same as follow

1 EHFHHE PCREE

Fig.1 PCR identification of recombinant plasmids

B2 PRMESTREFTHR BUGRAL B XU G 1] B2 Sk E
Fig. 2 Double enzyme digestion electrophoresis of plasmid
extracted from positive clone DNA

Ja & K/NE 700 bp ZiAy, i RSMNE BRI
£, UEWI AN B e SR BAE R, N B R
DNA .

ITS XFA A SRR, LA 9 ASAFEFh
FUORIEZ LS4 18S, 4= tDNA ITS ¥4 ({1
15 5.88) F5r 26S J¥41, 34y 700 bp. 9 AN ITS
A 20 M 3 GenBank, &35 WLE 1.

%), rDNA [fJ ITS-1.5.8S il ITS-2 [ F R 2
I Genbank A TTRHAYHEH KL Stellaria alsine
R E . WA 9 MAFFFORIEEZ LS
ITS-1, 5.8S rDNA Il ITS-2 42541, 18S rDNA
3’3 Al 268 tDNA LK 5o # s SE 751, SL4
700 bpo F 34 R AN [F] A8 S A s, LA ITS-1
h 224 bp, LA 74 5.8S tDNA 4 155 bp,
ASFALAT 34N 1TS-2 4y 244~245bp, A2 547 1
HTA e BAITS XA A7 i F 5, v LU it
XA AR FPFRIE %)L S . BT, KA 1TS J741
YA RIRP L% LS 1 5 1 & v AT IR
3.2 AREMERZILS ITS FFI Lt

AR FIFORJEZ )5 1TS-1.5.8S AT ITS-2 J¥5
LR FEE . 9 MAFEMICREZILSHE 4T
ANMRES PRI SR IR AR e 7 A MR ELSUEEAG 2
25, W8 EABEMR A 1 AR SRR
HIRAL AL s AR BT S KR, Mo B s R
HEEM. BWEHS 25 WRETHHEMISE
2 AMREFRIE PSRRI A A A MR BRI B
A, B EAGS 1 SRR AL R 3 A
I I P A TTS X381 o] LA b 45 S AN [l ok
BEZILZ . e W, ANFERTCRIEZ LS TS
X741, ENHITS K 5.8S rDNA [KF5) 04, 1k
Y2 ) LS AN AR SR S50 B % 1R 40 57 TR 4 T8
MFB, PR ITS XPH A% LS 1053 FhRid i
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e S Bt TS, B HIEZ P& DNAITS X P91 i
ZILBIIr T %8 2 AT I
3.3 WELERS

G+C e WS B N 2K Sk R N st AL AR
i, BANPIFI DNA #AH LR ER G+C =, A~
FME G+C EAR, SEELRmT, H G+C
HZER R R . ARFFORIEZ LS 1TS itk
HHAE 2.

% 2 AW, ITS2 #) G+C &AL 55.55%~
56.41%7454k, 1M 5.8 G+C #=A{E 54.49%~55.13%
Ak, ITS1 [f) G+C H=AE 52.91%~54.26% 4k .
5.8S G+C =H ITSI I, e ITS2 HIME.

34 BIREESH
M 3 v WL, AS[ERPOTCR IR L2 R st A% E
A S 0.003~0.013, X & W% LS FH A tDNA
F2 TEAMBREZILSITS FEFIH GHC E
Table 2 Contents of G + C in ITS sequences of P
heterophylla from different idioplasms

ITS XAFAEIB LA e, (HIEHL AR 2k, &
TNy, &2 1 SRk A L
RIS G s o, Mok B XU 2
2 5. MEREILSMS 2 5.t E LA
FhRIAG 2R LB VR H AP AL s )

S TDNA ITS X O E PR AN ED 5K
TEJE T B N ZKF LA T () — MR (1) 5 1 4545,
I A eSS, P RSS2
IS, HE, EARE S ErstE, HErMmAR—
FARYE . Renske 25\ hyalind ITS XKLL, J7
GUAFAE KT 99%, %A AR Rl 7 AUARALE K
T 95% H/NT 99%, Enl ARG FPAIAHRE
T 95%, RN H DNAMAN X} 9 A
m REZILS I TS FAHT 2 EILA G, 53—
FIEERS (B30 Mo ELXUEM 2 2 5 M e
Bl SHaZ 2 5. M B b PV RO BRI B
Z 2 SMFEYE S, EE]T 100%. Wb AHLR)
ITS P R T e 22 (0] H AT 173 6 U 5% 4 O

BE G+CH /% o HREAMPEIFYEYEA 99%, KUK LA F
ITS1 5.88 ITS2 TERG A FE T e b — 3, Py s d By
1 53.81 55.13 55.55 EHAHZEAKR, KGR KRBT,
2 53.81 55.13 56.17 T ITS 1 #1ITS 2 AN BRI KA R, % B
3 53.81 55.13 55.98 PALRIE B EA I, I 2 H0 505 A b X
4 53.81 55.13 55.56 FBUGE AR AT, ik, F Mega3.l 84, HT
5 53.81 54.49 55.98 9 MNAFRFTKIE LS ITS X7 FIR L+
6 52.91 55.13 55.98 RERKEW . MRS G W EE 75 A%
7 53.36 55.13 56.41 (NI KA (MP) L ASINBURE#E 5 B s
8 53.36 55.13 55.56 (UPGMA). ME (minimum evolution) ¥%. P I
9 54.26 55.77 55.98 4 FhITEASAH —E as ARG L, (RS2 [R)I H
#z3 TEMBREZILS ITS ZFFIBEES
Table 3 Genetic distance matrix in ITS sequences of P. heterophylla from different idioplasms
Gi'e 1 2 3 4 5 6 7 8 9

1 0

2 0.007 0

3 0.003 0.007 0

4 0.007 0.011 0.007 0

5 0.003 0.007 0.003 0.007 0

6 0.003 0.007 0.003 0.007 0.000 0

7 0.009 0.013 0.007 0.013 0.009 0.009 0

8 0.004 0.009 0.004 0.009 0.004 0.004 0.010 0

9 0.007 0.011 0.007 0.000 0.007 0.007 0.013 0.009 0
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3 AEMBKIEZILS ITS FHIRERER
Fig. 3 Homology tree for ITS sequence of P. heterophylla

from different idioplasms

JURR 7 R G ) R GER &5 R 1) — B it o 45
U CIET é o

K H AR IETTEZ LS E R T RGERKE M
Ay, UEHIILAEDT s IR e, i T it
IR ZR, IR T WA 2 K12 I ™
4 L5iE

rDNA ITS etz P 2 8 NI E R P41, K25
PRI ITS P4 T RS &, k2
D E s BEAR e — Sk, Hurizx B 2 H TR
DAY RN AR S AR ] IR SR A 1 RGO RN
WEIT, SR AEA R AR SRR LA S AEAN ) 73 2855 2
b, ITS JRHIMERA R, B AR ZERE )
ECYE I [R] S b4 (34D A, HITS 741
P A s B AR M, di% Fouquieria Kunth
(Fouquieriaceae) 11 P, 5S4 S LLHI N
6% IR AR Eok A —Hu X IR it A — g Ak
TR B E SRR, WTREE TR A X
(RS DT A AN ) DX PR R it 1) Ak T-— 4
XA e AL S 00 A X /NG R . BT
AW FE R G LS E o T %L S E ™ X A
A 8 ANFEML, AEAR AU AT e ARG,
I ITS FPAEE LB RN SR, A8 i i
X THRIZILS NSRS R B 2R X

FIFH#% tDNA ITS J7HI0 A [FlFp SR % )L 2
MRFKE RRIAT T INAEZILS A TS
K AR G A 623~624 bp; Hoh ITS1 4 224 bp,
G+C &4 52.91%~54.26%; 5.8S tDNA Jj 155 bp,

G+C 4 54.49%~55.13%; ITS2 24 244~245 bp,
G+C EH 55.55%~56.41%. ¥A ITS XL 17
ANARSEAT S, ITS1. ITS2 Al 5.8S (KA A7 105
H 7T R 3 AN Fe A )AL B 2 0.003~0.013,
9 ANANFIFR KRR ) LS 1TS X A2 R fd e,
AF At 17 A (2.72%), 5.8S rDNA HAK L
155 bp, A 3 NMEFALAG SRR IRT S R R
15 99.9%LL bs REK T R 9 MFEm IR
BHEFE 54 0.013 . FIR S5 FL U6 A R FP TR I5 7 ) L
SR SR AN I — AN R B Y AR 5

SE Ik
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