* 980 « ¢ %% Chinese Traditional and Herbal Drugs 3£ 42 % 25 S#i 2011 4E5 H

T EMLSF BHEMIZE X R A RAPD 724

Flz, BRRE, ERK, FRA
HR T A GWEFTE P SRR ST, FEDR T A 24 R 7 L PR TRESORII GG, FIR 400065

i OE. B A TAKPIIRREMNZE (Curculigo Gaertn.) HMIHIEEER. F3E  SHREAZ RS 7 A E 7 H 30
A HEHEAT RAPD 43747012 | Popgene Versionl.31 B H EAHIC S 4, SR UPGMA JBIEHATRI T 5R 11 A RAPD
SIILY 157 44, b 145 4 22800 IENE BRI S ZREERCh S, TEYROKE E, 280 RE SR
(PPB) M 92.36%, VYR AT RESALRENEL (N by 1.493 7, Nei’s R Z M %0 (H) 24 0.300 1, Shannon’s £
FEVERS B84 Hy 4 0.457 7. AEFT /KT F, PPB=5.09%, N,=1.036 6, H=0.020 4, %'}y Shannon’s Z FEHEAS EFREL (H,p)
J30.029 8, Nei’s FEH 2 FEHFREGTH MR L 06 R (G4=0.9313) 5 Shannon’s /- REL (0.9349) A3, ¥
iR B A AL AT AL TP ] o FhIIEE BRI (V) 8 0.036 9, i W ) L R SN/, AL /A e i i o WO ) 1) Nei’s
BB (1) EREHR 0.520 8~0.823 7. MR Nei’s B L #H 51T UPGMA %2, 3LF RAPD & Fhric R4 R 5%
Gk, it REMNFEEYNBEZAETFE, HRmRESE 2R KA REE2ES.

FEER: FRE; BN 25T DNA; b2k B0 284w

PESES: R282.12 XEFRERD: A XERS: 0253 -2670(2011)05 - 0980 - 05

Analysis on genetic relationship of plants in Curculigo Gaertn. from China by RAPD
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Chonggqing Engineering Research Center for Fine Variety Breeding Techniques of Chinese Materia Medica, Institute of Chinese
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Abstract: Objective The genetic relationship of plants in Curculigo Gaertn. was analyzed in molecular level. Methods Thirty
individuls of seven species in Curculigo Gaertn. were employed to be analyzed by the approach of random amplified polymorphic
DNA (RAPD).The parameters were calculated by Popgene Version 1.31 and the relationship was constructed based on UPGMA
method. Results Eleven primers screened out from 40 primers were used for RAPD amplification. A total of 157 bands were
generated, of which 145 bands were polymorphism bands. The result showed that there was a high genetic diversity among the seven
species in Curculigo Gaertn. At species level: percentage of polymorphic loci PPB was 92.36%, effective number of alleles N, was
1.493 7, Nei’s gene diversity A/ was 0.300 1, and Shannon’s information index Hg, was 0.457 7; Within species levels: PPB was 5.09%,
N, was 1.036 6, Nei’s gene diversity // was 0.020 4, and Shannon’s information index Hy,,, was 0.029 8. The Nei’s coefficient of
genetic differentiation was 0.931 3, which was consistent with the Shannon’s coefficient of genetic differentiation (0.934 9). Most of
the genetic variation existed among populations. The gene flow was 0.036 9, which indicated that it was less among the populations
and the degree of genetic differentiation was higher. Nei's genetic identity (/) was changed from 0.520 8 to 0.823 7. By clustering
analysis, the classified result of RAPD marker was almost same with the traditional modal character. Conclusion The genetic
diversity of the seven species in Curculigo Gaertn. is high. The genetic difference among populations is higher than that within the
species.
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WL R R St Z L. AT AT ALY A
Y 7 Bk 30 DA ER, KA RAPD 73 Fhid
B, o Mr B AL J@ A ol 1a) S ol A (g1 224
PE B AL SRR h BRI W] 5 SR SR PR A B
1 #MRFEZE

1.1 #8
= JE A 7 A= F (R 1) 12002 44 H
22003 4F 12 AR BEW)I. FER. =~/ )
R, FAETE R T 2 S B 2 A bR ARl .
FEIRT AT E 25 E /A m R . 2R
FIBIT ST 03 B T v s 25 K2 8 05 3 AT Wy A
USTE o TERCGARE R IR SN RIS,
AR, YT, H T RE4] DNA
L
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Table 1 List of materials used

FPs MR 2 HR b %4 i | * I WOREA A i 5

1 Al C. crassifolia KIAlE A Rl 1~3

2 AL C. sinensis R 2H PN 4~7

3 FLAEANSE C. breviscapa PNURITE ILE7S2A 8~11
4 Al C. gracilis KA g N 12~16
5 KHAZE C. capitulata NG ITE ENEIN 17~21
6 SeHALSE C .glabrescens e TR 22~25
7 iE= C. orchioides ITE=Z) VU B 3% 26~30

1.2 EHF4H DNA HJIRE

HALSE @ 7 ANF, 3L 30 MMEKH
CTAB 7A$REFER 4] DNA, H Smart SpeeTM3000
R ETE (Bio-Rad AF]D W5 Ho ik Al
TR R RN MA LA DNA Uik B
BEA 40 ng/uL.

1.3 RAPD-PCR 18 5 P48

RAPD 5 32T A6 5 28 (1 AL DR A B ]
dNTP 1 Taug DNA 240 | TaKaRa A 7] . RAPD
SN AR B 2 B SOk B REATY, B 25 L fR AR
M4 1 XPCR buffer. 2 mmol/L Mg2+‘ 200 pumol/L
dNTP. 20 ng 514 40 ng Bk, 1 U Tagq M.

PCR # 147t TaKaRa PCR Thermal Cycler Dice
Model No.TP600 " #4% (AW TRAR AR L
HHAT. RN 94 CHIAEYE 5 min, 40 753k
94 CAZME 30 s, 39 CHME 1 min, 72 CLEff 1.5
min, fEHEE )G 72 CLEM 7 min, 4 CHRAF. HLS
uL PCR §H9/#1 5 2 uL 6 X INAEZ2 i~ 1E
1.5%ZE IEpE &L bk 2, A 5 Viem.
YRy W i 77 B S IR B LS T MY 2~3 om IR
1EHEK, 0.5 pg/mL EB %41 15~30 min Ji5, 7F
Gel Doc 2000 #it /i 1% 7 4t (Bio-Rad 23 ) ) _FAS I
TR ek,

14 HENRE. FKit

(IR TE i R TR I B i 22 35 W = T v
P, A ECERE, A (R Wl ‘17,
oty Btk W “0”, sy R g9 ESA R 1,
PLSEAE Bl s bRt . X T2 &AL A, 72
52 S5 vp REAR E B 22 ety FH TR

KT TR Treeconw #AT, fiiA k1.3,
K H AEDBCEE 6 41 AR 257 Cunweighted pair
group method using arithmetic average, UPGMA) %
SERG K IR . W B iz ] Popgene
Versionl.31 BKAF0HSE 7 MR B ER Z FE% (the
whole genetic diversity, H) i NFER Z £ (gene
diversity within population, Hg,) FfHIHEDE 2 1
(genetic diversity among populations, D)« 154& 5>
1k Z %0 (genetic differentiation, Gy,) % [K]¥ji (the gene
flow, Np). Nei’s JEH 2520 (Nei’s gene
diversity, H), Shannon’s £ 445 B¥54L (Shannon
information index, H,), Nei’s #fE—EU¥ (Nei's
genetic identity, 1) FiEtfEHE 2§ (genetic distance, D).
2 HBERE5HH
2.1 RAPD EEZSMESH

AHBFFEM 20 A~ RAPD 5147 Fh i 16 HA i i 75 i
HFRIMZ AWM 11 A5, A R AT
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RAPD-PCR ##, [& 1 554 SBSHO2 (1444 it
1L ASSI Yy 1 S 5O 2 A Bk 2.
RAPD [ A4 38 v Be 43 46 Hh 7 200~2 000
bp. 11 AN5IYILY 1 157 0] X 531 DNA 4547,
FEASSIIR I B (07 25 AE 3~22, “FIEEASE1 Y]

U 14.3 4717 1X 157 4 DNA § 3944, 5 145
ZAT R ZANE, TSR B 92.36%,
TSI B 2~21 2800, P4
Yir=HE 13.5 2 A& . L L RAPD B8 43 Hr & W,
Mz & 7 AP 2 &MU FE .

M222324 25 12 3 4 5 6 7 8 9 101112 1314 15161718 192021 26272829 30

19 329 bp
7743 bp
4254 bp
3472 bp o
2690 bp e e
1882 bp
1 489 bp - AL B
: - — : = - e -
421 bp - : - - -
ettt £ T LA LE B LT S PR s
74 bp
1 5149 SBSHO2 Ky 845 R
Fig.1 Amplification of primer SBSH02
R2 UANSIRFIRYTEER
Table 2 Sequence and amplification of 11 primers
514 Fe %1 e A | 514 ¥ 3 Sl AT
SBSHO02 TCGGACGTGA 14 13 SBSJ06 TCGTTCCGCA 14 14
SBSH04 GGAAGTCGCC 14 12 SBSJ07 CCTCTCGACA 12 12
SBSHO07 CTGCATCGTG 15 15 SBSJ13 CCACACTACC 22 21
SBSH11 CTTCCGCAGT 3 2 SBSJ14 CACCCGGATG 18 17
SBSJ04 CCGAACACGG 18 16 SBSJ17 ACGCCAGTTC 21 18
SBSJ05 CTCCATGGGG 6 5 St 157 145

22 BESHMESR

Popgene BAFHT R, Al @Y 7 AFkp
(B R Z VR o, Rl sk 2 RETEAR,
SER LR 3. fEWIRIAKCT I, 2847 25 43 e (PPB)
Hh 92.36%. IR R BTEALRE L (N
1,493 7. H 0300 1 F1 Hg, 4 0.457 7, 45H5%
AL JE A 7 A [ P (] (R84 2 FEPE R
W o EFNKT L, NooA 1.0055~1.0639, F¥k
1.036 6; Nei’s &[5 ZAEVEFRE S WL T BEDAIK 2 FF 1
R - AGRR R, T H AN S Py st AL 2 4w
%, ZARMLIREELE 0.003 8~0.034 6, V14124 0.020 4; 1
Shannon’s ZAEPEAE BAGEL (Hyep) fhE AN ML 2
FErE, ARABIREEZE 0.006 1~0.050 0, “F44°4 0.029 8.
DA b 3 ANFRES S A T3 s A 2 AP IR I
J¥5 PPB (1.27%~8.28%, “FIMH A 5.09%) 2tk
IAREEAR 3 G > A > ARl > Bide
S > FEAL S > KA > 20l .

2.3 WWFEHEY 7 MRET R

H Popgene THE.H B AL AR S o0 At 45 SRR A -
Pl AA A — & RsL . LR ISHAL P 41
NS 7 AR 0.297 5, H 4 0.020 4, FfE]fH)
KK ZFEE (Dg=H,—H,) }3 02771, Gy} 09313,
KA 93.13%IM I AL AL SR AFAE TP IE],  6.87%I 15t
FEAS S APAE T AN, DA Eiin R A i) A W 1
WAL Z AR, K TR IR 2 AR . R
[Nn=0.5 (1—G) /G M 0.036 9, FMFRIAFLRAE
TAL T HARSE KT, AZhitkb. #R¥% Shannon’s £
FEPEAS EFREU b 45 RCOFIKF b Hy,=0.457 7,
P 7K F Hypop=0.029 8), 157 Shannon’s F ]
IIMEREL (Hyy— Hpop) /Hsp, 49 0.934 9, BI5 93.49%
(R AR S AT AERNE], 6.51% 8% A8 S 43 A 7
TP

DA b 2 FPO7VE R 3BT 45 RBEAR— B, AR
ANIZESE . P SLIRI R AT J& Ha ) R 8] (R ikt A% 7y
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Table 3 Genetic diversity of seven species in Curculigo Gaertn. from China

Ne

H

H,

1.005 5 (0.048 1)
1.042 2 (0.180 6)
1.036 4 (0.184 2)
1.033 1 (0.158 4)
1.021 0 (0.131 7)
1.063 9 (0.228 3)
1.053 8 (0.189 3)
1.036 6 (0.160 1)

0.003 8 (0.033 7)
0.023 9 (0.097 0)
0.018 6 (0.093 6)
0.018 7 (0.087 8)
0.011 7 (0.069 6)
0.034 6 (0.119 8)
0.031 8 (0.108 6)
0.020 4 (0.087 2)

0.006 1 (0.053 6)
0.035 4 (0.140 4)
0.025 9 (0.130 6)
0.027 1 (0.126 8)
0.017 2 (0.100 0)
0.050 0 (0.170 5)
0.047 1 (0.159 4)
0.029 8 (0.125 9)

Fh n K PPB/% N,
1 3 2 127 1.0127(0.112 5)
2 4 10 637  1.0637(0.245 0)
3 4 6 382 1.0382(0.1923)
4 5 7 446  1.0446(0.207 1)
5 5 5 318  1.0318(0.176 2)
6 4 13 828  1.0828(0.276 5)
7 5 13 828  1.0828(0.276 5)
S 8 509  1.0509(0.2123)
PIRKE 30 145 9236  1.9236(0.266 5)

1.493 7 (0.309 3)

0.300 1 (0.1507)  0.457 7 (0.199 3)

n-FEARR, K-ZBM 0%, PPB-ZAA i, N MBI AL IR, N R AL BE I, H-Nei's JERIZHEPEFEEL,  H,-Shannon’s £ 4%

PERR RIS 555 W bR =

N-sample size, K-No.of polymorphic loci, PPB-percentage of polymorphic loci, N,-Observed number of alleles, N.-effective number of alleles, H-Nei’s gene

diversity, H,-Shannon’s information index

WIS, HALAR 5 3 EARAE TR
2.4 FEEEEEMEE—HE

188 A% — BIURE AN A% 2 23 a2 AR [ MTAT
2 AN J5 T RE R AL A S AR (R bR, 30 A% B S
WM ] SR G R IMIZIT . FH Popgene A H T4l

FIEAEY) T AT Nei’s 145 — S0 FE E
Bo MR 4 nTLLE W, PIREIM 1 76 0.520 8~
0.823 7. BARAL S FK AL 5 2 1) 1) 35t A% P 25 35
/N C0.194 0D, BACANZE 5 Al 2 18] (1845 0 2 45
K (0.6523).

x4 LFEEY T AFME RS -BUEIREIER
Table 4 Genetic identity (above diagonal) and genetic distance (below diagonal)
among seven species in Curculigo Gaertn. from China

i 1 2 3 4 5 6 7
1 - 0.740 4 0.722 5 0.710 7 0.704 6 0.602 8 0.628 0
2 0.3052 - 0.7815 0.7516 0.761 1 0.638 5 0.536 3
3 0.3250 0.264 9 - 0.739 3 0.725 4 0.6714 0.598 1
4 0.341 4 0.300 7 0.302 0 - 0.823 7 0.6105 0.520 8
5 0.350 2 0.284 0 03211 0.1940 - 0.607 9 0.5326
6 0.506 2 0.465 6 0.398 4 0.493 5 0.497 7 - 0.661 3
7 0.465 3 0.6356 0.5140 0.6523 0.630 0 0.413 5 -
2.5 FEEY T ANFHBEL 3 g

H Treeconw #AFTHELAAARA ] (1) 362 4% AHARA
FH, % UPGMA VEHHT R HT, ESLIRKIN L
FRIRIE (B 2). RAPD brid o] LKA J@ k4 7 4
R X AT, MRS F N, BAIFER
2 MAREAEFE R ASE AP RS 5oarHlEe
TN—2, R4l 5 MR —25. T,
TERMAICEA S, SRS S5 . AL
B Al i —3K, ZH S RMEEA—C
IR R — e . LSRRG R L5 5%
I3 R AR AL o

BEANS B 7 AFh B 2 PRI H B
FIESZRENE, WRERE R BRI 46T D5 Tl
Wk I AR IR KA . 2 =25 R
Bribrid SRAP WA @ FaA) 7 /1 7= R (1) 15t 4%
KER, ZERMELLEN 98.6%, N TKFHER TA
[l 7= b 2 A7 A0 A O IR 84 22 o ARAF SR
RAPD Al [FIFEIE SR B A7 £ 5 st s, H
A3 IS AL AR S = R TR R], ol P (9 38 £ - A Ak
THARAKY: o Pl N IR 2 BRI P B -S5 EURE (1) 4
BHEAE —EXR, UMIFENEE.
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Fig. 2 Dendrogram of seven species in Curculigo Gaertn. from China by UPGMA

AWFFUH RAPD ARIC IR A R L A TEY
ERFT A FAUE S, AL AL AL S A AL 1)
SRR AR AL, TR ik, —HER
AR, RMAEALR) 5 AR 73—k, XY
PG RN e RIS AL 5 AP ]
KHIAANF o T57%, R 5 R A1 22 5%
KR RES AL R A AR L S 1 2 FEPE AN Bl 2y
AT K. WAERRAMBIE S, RO R R
BRIEIRE, ALSEALI 2 DSRREIBC BN, Tk
AL LA 5 ARl BRETAEAL S RRRAR R N — L8
b, FR¥ N mKMER . WWIRr AR A1, gt
Al 55 AR oA DR, SRAEALSE AL
DRIl A AE R AL 20 A DX — 5 i X Y [ 2
i BRI J8IX 5 AR IR R E AR 5C R K R .

MWFFEE R AT A, JE T RAPD 70 1 HRic i
BRI Hr g RE AN 8 487 IS B ARG AR AL
JZ, UiH] RAPD 7 bRl ORI AT SR M B
AR AL s ) b B U5 AR 2 RN 38 4% 5% 2 5 AR
T ROTEZ s RERHLE s R B B 541 L
ML FIMEEE . RN TR e, 1%

G4 o R K AlT J& R K1 53 Al = 4R

A2 AR .
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