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[ Abstract ]
and adulterants. Method: The improved CTAB method was used to extract genomic DNA from B. chinese and

Objective: To establish DNA fingerprint method for the identification of Bupleurum chinese

common adulterants, designning the specific primer that identifies the B. chinese and common adulterants, and
using DNA fingerprint Technology to identify the B. chinese and common adulterants by PCR. Result: The 23 kb
DNA was separated from the B. chinese and common adulterantsthe by the improved CTAB, which purity was
(1.71 £0.11), the diagnostic results of PCR with specific primer showed that a 173 bp fragment was only
amplified from the B. chinese. Conclusion: B. chinese DNA fingerprint has specific characteristics, it can be
used for the crude drugs in the current market.
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LR HAE R s E AR TERY . Sy
(9 TDNA 1 Ry 35t 4% {5 B 0 8k, R IR MY M R 5%
KE Ko A x4, Hop ITS (internal
transcribed spacer) J& B B9 70 F AR, © 42 18S ~
26S 1% rRNA JE K (1% P 5% s [R] B X, 424 600 ~ 700
A bp, ¥ 5. 8S tDNA [A] [ ik ITS1 F1 ITS2 4~ X B,
KBRSy B e e 9 28 e K. T LR i 4
FE AR A S FE B A RIS R 1
ITS J3 5 Ff fa] ) Y81 AR T 75% , i Ff 9 1) 1) 08 1
T 87% X Bl 51 22 (6] (1 22 5 U6 ITS J& 45 43
FhEA o TR

A S X AL G2 1 CTAB' g 45 B 5 ) T 4R 3
K20 DNA #4700 5E Bk R, 87 1 — R s 25 a7 48 19
FEP) T AR DNA $EICT7 6, A ITS J7 50 il g 9 A5 5
P BT AT AR S R G 4 ITS R Beiy 5149, e r
R 2 SRR 1 8 SURRIE S8 0 Tk Sl T 2 S R O
DAk it 1) 2 B AL T AT SR A R AR
1 UFE5KH
1.1 {Yg UV WHITE-2020D %I%E 5 814 50 T 2 5t
(Z[H Bio-Rad /A 7)) . GL-20G-T1 7 25 3 ¥4 5 55 .0 #L
( BB A g ) JABI9700 #1584 Bl 5% 2 B v
P HAL (£ E Cold spring 24 F) ) 54 EE I AR B 3
AL (ZEE Cold spring 24 A ) JY600C I X3 5 Ay
AL KA (AL TR EAR T ik s A FRA A .
1.2 #a5ikey
1.2.1  FESY SedXd BE &Y (diE45 120992-200504
M £ 2 AR I BT S ) LS (T 2 R
B i S ) PSR 1 (5 ARTIT 2 R i M)
Bent St 2 (R B AL 22 [ 2561 Bt ) R Se i R
SR RN S /N BRGEERHE SR (G AR 2y
w3 T 450 ) o

KT 10 x A E4E R SO (PCR) 22 vl VR 2 st
I BEHA (PVP) (Taq DNA S5l i 25 i A% H =B R
dNTPs 35l %# () H Genetech company limited ) . JC #
R CH D), HAb A A0 3 S o Fr 4t
2 HEEER
2.1 K4 DNA 4210 SRHIME 48 CTAB 2 4 Hu 2
B R LA A i T AR R R 4 DNA

K R CTAB 2 4 HCSE A B H U O b 25 B
HI TR B ZH DNA

HL0.07 g & TARFEM WA MHE i KRR =
BT, A 1 mL 2 x CTAB (100 mmol - L ™" Tris
pH 8.0,1.4 mol- L™ NaCl,4% B-%i % Z ,0.20
mmol- L' EDTA pH 8.0, 2% CTAB,2% PVP) $ it
WML, BT 65 CARIB iR, BHms) 1 h, 5%
P 130 remin ', & RE S & B A AL FR, 11 000 r-
min ', 4 CE L 15 ming W T W, A % R B
MR Pr-5 OBE (240 1), 2218 B F B ¥ 10 1k,
9 000 remin~" 4 C &> 10 min, W G W, N A
SRRV - (245 1) ,9 000 remin ' 4 C B
10 min 42 3 Yo MBI, AL 2 R
-20 CHEICKOEE RS G T -20 CHE 2 h 3T
JENZER . 10 000 r-min~'4 C, %0 10 min, 3 75
W, U 4E DNA ZURPITE . UIvEH 80% LB . TEK &
B2 VR 2 W, IR T, 100 wL TE ¥ g, BE 1S
4k DNA, T -20 CLRAFH M.
2.2 DNA gifiF R BER I 2t B CTAB B: 42 K
(LD 4 DNA 2838 Y76 B, 158 8043 0006 BE A0
I Ay s Ango o PA Asge/Ange S E R DNA 4fi i
FEHEREE . AT DNA FEAHY Ag) /Ay 75 (1. 71
0.11) , PEBI L AEA JC RNA FIEE A R I5 4y, 4559 0
1,

1.2.2 Azy oSkt = R ke (CTAB) \B-%i
F1 EWREETLRL DNA KRE®N
i Ao Ay afi i R /g L
SETA AR e X BB & ( Bupleurum chinese) 0.370 0.204 1.814 1.85
db5eH] (B. chinese) 0.375 0.207 1.763 1.82
et 564 1(B. scorzonerifolium ) 0.341 0.208 1.639 1.71
BenF 25N 2 (B, scorzonerifolium) 0. 347 0.210 1. 652 1.74
FK 2590 (B. longiradiatum ) 0.326 0.203 1. 606 1.79
HL WA ( Stellaria dichotoma L. var. lanceolata Bunge) 0. 345 0.209 1.651 1.73
M LRI (B, yinchowense ) 0.328 0.204 1. 608 1. 64
/NI B BSHA (B, smithii wolf var parvifolium ) 0.328 0.202 1. 624 1.64
HE 555 (B, bicaule ) 0.322 0.201 1. 602 1.61
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2.3 BUIRWEBEMCHLUK KRR 7 k4 ARG ik A 20
DNA #5143 515 6 x Loading Buffer(3: 1) B RIERS],
MFETF 0. 8% HUARMEBEAL (W& EB 0.5 mL-L™") i
2,10 veem ™ E B L Tk 80 min, £5 58 A1 G I 471 B
KL GE CTAB W42 MUY 58 b H UL Oh il ik [A] 4
DNA Z64 AU I A 7E 4 R L4, i el R 19 CTAB
T4 B B ST A A BT R/ Ry 23 kb,
Tt P O v DK AR N AT D S L S5 R LI 1

23 kb

M 1 2 3 4 5 6 7 8 9

a. {645 CTAB #:;b. Bt L CTAB 5 M. Marker; 1. S8 K7 /X0 5
2. BEW1 3. RMLEH] 14, Pent5eW] 255 K SeE];
6. HLUEHT 7. HUMI SN 8. T IR 0. M3 B
1 55X RE CTAB HRENEEH
REE {05 E E A DNA IR g B 5 K B ik
2.4 Gl uit 78 Genbank R IE fh 5 W
(AM711597. 1) ,%enf 25 (HQ687959. 1) K How WL
P il ki S W) ( EU001341. 1), 4 JH %€ W)
(HQ687967. 1) , /N A 4L (HQ687962. 1) , 4k M- L4
A (HQ824723.1) 18S ~26S # rRNA J: [ 1Y N5 5%
[a] B [X. (internal transcribed spacer, ITS) J¥ 31|, 48 i3
DNA Star7. 0 #Af X, 2% A Primer premier 5.0 %
PEBTE S8 5 0 Re S M S W, 3l i NCBT )l
Primer-BLAST 75 £& #14F XJ 3% 51 W) 2R A7 VAN, B )5 15
B —XF BB S Ik 4 4 Sl AR 43 ITS J7 41 ) %85 5
Y ke Bl TAY) TREARRS A &M, b
gl ¥ .5 -TCTGCCTGGGTGTCA-3"; T iF 51 ¥y.5'-
GCAAGAGGTGCGTAA-3',
2.5 PCRYMRN PCR MWAKZ ANTPs (12.5
nmol-L ") 2.4 pL,10 x PCR buffer( & Mg’ )3 pL,
B[4 (12.5 nmol - L") £ 1 wl, Tag DNA & & [
1 wL, &4 DNA 1 wL(10 ~30)ng, & 5 W AR FLA 30
plo TEFZ%0:94 CHAEY: S min, 94 CAEPE 30 s,
56 CiE 'k 30 5,72 C #EfH1 45 5,30 EFR )5 72 CHE
{7 min,4 CI3-4

¥ PCR ¥ 147745 6 x Loading Buffer(3:1) %
WR ), ST 2% BRI EBEE (N & EB 0.5 mL-
L™ b, 10 veem ™ B HL Ik 50 min, 28 48 MG
AR F%R S Ve 51 W 53 50 08 S5 B G O i /8 DNA
HEAT PCR 4734 S2 8, AUA Se8 R T 588 5 51 W A
RS PESE G 0 PCR 1S 70 7 R Be ol 173 bp 19
DNA 724y, 5 U h Be R/ —0, 4531 LK 2,

!

- * A

M. Marker; 1. SE87FRvE 5 %08 552, 4800

3.0 kb SelE 140 ek seg 2,50 RS,

6. HLUEEA T, M LS (8. NIT R SRR

9. SNt LW 10, FIHE XTI
2 SEHREE RS PCR P4 Imhg g A ik ([ 3 [H)

2.6 PCRyMRMMEZM 455 3 IAEHF %
PE R R CTAB 3 DAIE il 5885 K H 3 DL £k it
FRERECIE N 4] DNA, BE4T PCR ¥ 384, 45 L R W 4 78
AHTFIAL B b3 T i S8 8 AR S v B e
ERy AT AT, WLIE 3,

B3 LR EE RS PCR =4 57 A5 18 5 B B ik

2.7 PCR¥y MW mfaEM 4 5%k  Fermentas
oE) Bl T AR AR SR A R st EA R R AR
N A Tag DNA G B , {8 FIAHF 9 PCR 4 %
15 PCR 4" 34 S ip, 45 R s - i FHAS R 22 ®] 1Y Tag
DNA RGBT PCR 97 1Y 5256 2945 2 AH [A) /9 45 €
4k,

2.8 PCR ¥ MWl 5 W5 B REGR 2 R AR
DNA i) PCR § 3729 5 pGM-T vector % 4 , 3% 77
Wi A I 32 2518 2 (DH-5a0) , 28 W 1 B 0 126 15 4%
St PCR 971G £ R S8 d 4 ook, 45 SR DL 1A 4

2.9 PCR Y HG™WHF ) 0 bk 8 40 BTk i%
1 A T A TR AR MR 55 24 W) DU 5, o e i)
5 PCR 914 F Be 4l SRl o “ blast” (NCBI fJ 3l )
PEAT PP AT 2, AT [A) U5 M Ll A, 235 SR 3R ) . BT 0 A
it S HE T ZH DNA AHXE 9 173 bp | Bt 55 520 5& [
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BE 4 S#) PCR E[FE R B E 4 Bt Y 35 B BE 0

JP3) (AM711597. 1) @Rl 100% , 455K WK S,
Score =320 bits (173) ,Expect =le '®
Identities = 173/173 (100% ), Gaps = 0/173
(0% ) Strand = Plus/Minus

Query 1 TCTGCCTGGGTGTCACGTAAAGCATTGCCCCTCCGCAGCTCGCTCAAAGCGAGTCGTIGC 60
CLEELEEEE R L e e e e
Sbjct 360 TCTGCCTGGGTGTCACGTAAAGCATTGCCCCTCCGCAGCTCGCTCAAAGCGAGTCGTTGC 419

Query 61 TGTTC GGAAAGTGACCTCCCGTGCCTCGTCGTGCGGCTGGTTTAAAAGAGA 120
LR e e e e e ettt

L
Sbjct 420 TGTTCGGGGGGACGGARAGTGACCTICCCGTGCCTCGTCGTGCGGCTGGTTTARAAGAGAG 479

Query 121 TCACCGGAGATCGGAAAACGCAACATTGGTGGAAGTCGTTACGCACCTICTTGC 173
CERELEET LT e et b e ey it
Sbjct 480 TCACCGGAGATCGGAAAACGCAACATTGGTGGAAGTCGTTACGCACCTCTTIGC 532

5 SHIEEF KR PCR H G~ /7 5 blast

3 itig

AT A TR MR A9 CTAB 75 M 25 58
1M R 4R L M 4 DNA 7 v 9F % 3 F T S
ITS2 FE 52 PE5 14, BB CTAB B0 5 R E AL 5L Y
CTAB dE 54l 14T 7 2 0 v Uk b B A FH 0Kk %
45— i FR6f 40 i R K 52 S 4, i DNA 15331 584y
PR, PR UE T FE R 4 DNA (152 5 1

DNA 75 42 Bt 2 v 7] B 42 32 Bk &) pH 45 [
R, W 5 kA B, 0 B-5i Ak O BE R R4
HT AL, BB A B I 1 ) 48 AL LR E S DNA [
it 9T NS E T AR AL S b A5 20 A A D 41
DNA, 2 X B-37 S 2, [ 1 e J8E i T 901 4, 25 R %
A HU DNA 528 R IE & .

Sk B RO R 4 DNA B £ ik P A
W T S T 2 T S R DL TR A 25, T SR
CTAB ¥ $2 T i 52 50 ) 3 5 41 DNA 8 45 4038 .
Bk B 2 S T AR 4R B DNA AT AF9Y . ST
A & 28 R A R A4, T T B
PEBERZ LIRS S B RS % . ARk =
R R A 52 RIEMEARIENE &YX —F
P BICR A CTAB B: 9% T A HLYE FIXF DNA (9 #h
FEUEL, R CTAB (13X — R, 38 o 2 AT HLE A
e, AR LA TR E S REZSHE EHR
R 2R AF 4% 0T, o Bt JIR R R S F Tk 45 SR A% B
L
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WFoe s SRR, s KA CTAB 35& FH T b 2
S K w0 PR 5 AR R AR BUSEE 41 DNA L %07
RPEHLA DNA HAG A X o i K 58 38, 4501 B
SEHICHI R PG  DNA 4l i e JF w5 40 4, i T 1%
il CTAB 3%,

AHIF T LB S8 0 S H WA i TS R, A
FC NI A AS S0 5, BETE T 480 19 5 S5 1 5
Yt 4T PCR 85050, MR IR FE Ry 56 C i, {2
A SE A KBt SE A AF 4 ASFES DT R H 173 bp (W H
M) B, R IE bl o TR SR R Sl AR N 52 /N
NS HER S AR T DR R YT I L B
FoBe, At o PCR T3 7 1y I )y 45 SR i blast”
JEAN R 2 o, 5 2 R E (9 1E A 58 Y R U
3 100% , HER Wiz H iy s T 1TS2 JP 4, HAK B
FEBLARSF , 2 187 ~252 bp B AT IR T AR fL K, e
KEFRN14.2% "', HFFEW,FIH ITS J751 2
) 1) 22 5+ 5 T RR S 51 9 F 24T PCR 43, 7] X 45 i
T[] K o AT 19 25 0 AT A% 50

AR5 F ST T 2 S AR R H LB 1 3
K20 DNA 45 20 % 7 J7 1%, GE X 245 LRI A9 1 i 54
T w0 A b A A RS ), Sk S B L B R 4R
BN E R SR T AT R A B 2R A
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B A L b oot PR e 1 Z2REVERY ISSR RS

ARA, F KT RS, DR
(TFFPEHXFHFR,LT kK& 116600)

[FWZE] BWM:FRMEFILE RS RRMBE M. 775K 23 AT #5057 41 31 42 X 8] (ISSR) 43 87, B NTSYS
AT R R B AL A DL R B, I UPGMA 5k B MR E X R RGR . &R 100 5 ISSR 51 P ik i 14 &2 &
PR RN R E M54, 78 23 it kL DNA w3t 34 i 185 Zkiifaly , Horh 248 M 4kl 142 4%, /5 76.8% . #4 KAl ISSR #r
e A IPE REL(GS) 7E 0. 458 ~0.916, KA 45 R WoR, A A B 30 X407, IFR N 6 4. &ik: 4 Fhnic R
SEAR 5 )L 0 ML B OF A MR AR TE 35 A A O B 4B s T e 2 L R R IR A 5 A OC R AT g ol AR L R R
53 FI R B GE B IR R E IR AR
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Genetic Diversity of Erodium stephanianum Based on ISSR Analysis

HAO Dong, YIN Hai-bo" , ZHAO Xiao-yu, YANG Xiao-le
( Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

[ Abstract | Objective; This article assessed the genetic relationship and genetic diversity in Erodium
stephanianum. Method; Twenty-three germplasmic resources of E. Stephanianum. were analyzed by inter simple
sequence repeat (ISSR) molecular markers. Genetic similarities were calculated by using NTSYS software and the
dendrogram was constructed by using UPGMA method. Result: Fourteen ISSR primers were selected from 100
ISSR primers, and 185 DNA fragments were amplified from 23 samples. Of which, 142 fragment were
polymorphic ( percentage of polymorphic bands was 76. 8% ). The genetic similarity among all accessions ranged
from 0. 458 to 0. 916. Clustering analysis showed that the 23 samples of Fritillaria could be distinctively classified
into 6 groups. Conclusion: Results from the cluster analysis were correlated significantly with the morphological
characteristics and geographical location of 23 samples. The data indicate that ISSR technique is useful to determine

genetic diversity and genetic relationship among E. stephanianum. provenances, providing a scientific basis for
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