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RAPD Analysis on Cynanchum Otophyllum and Its Closely Related Species

YANG Zhuyal, PU Chunxial’z, QIAN Zigangl’z*(l.Yunnan College of Traditional Chinese Medicine, Kunming 650500,
China; 2.Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China)

ABSTRACT: OBJECTIVE There are confused species on Cynanchum otophyllum Schneid. and distinct intraspecies variation,
interspecific indentification has been done among C. otophyllum, C. wilfordii (Maxim.) Hemsl. and C. wallichii Wight; Genetic
diversity of 4 populations of C. otophyllum have been analyzed. METHODS Random amplified polymorphic DNA(RAPD)
technique has been used to analyze. Genetic diversity of C. otophyllum has been evaluated by using Nei’s gene diversity and
Shannon’s information index. The dendrogram has been constructed by UPGMA. RESULTS Ten RAPD primers have been
selected to apply for random amplification. A total of 72 DNA bands are amplified among which 70(97.22%) are polymorphic.
Shannon’s information index is 68.52% within the populations of C. otophyllum, more than 31.48% among 4 populations of
C.otophyllum; the index Gst is 30.56% among 4 populations of C. otophyllum, less than 68.44% within the populations of
C.otophyllum. The dendrogram of genetic relationship among three species has been constructed by using UPGMA.
CONCLUSION RAPD is amplified to distinguish C. wallichii form C. otophyllum and C. wilfordii. Although there is distinct
differentiation among populations of C. otophyllum, the great genetic variation happened within populations.

KEY WORDS Cynanchum. Otophyllum Schneid; C. wilfordii (Maxim.)Hemsl.; C. wallichii Wight; RAPD; genetic diversity
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Tab 1 The number of samples

AT EE4 4 KA SEUEAR A RA7 3

LJ Cynanchum otophyllum Schneid. i FH LI o PR B A

CcX C. otophyllum Schneid. HH HHAE I P R R T N

EY C. otophyllum Schneid. HRA Py RN Pyl VRO T N

XG C. otophyllum Schneid. | NS o PR B A

SM C. wilfordii (Maxim.) Hemsl. F Ly P El P R R T N

DC C. wallichii Wight FE Wb ek 1 Pl mH PR B A
2 UFE5EF WXZEKH, 20 CORAFE . HAMEKIII DNA
2.1 U WL LA

W EEBR S PCR {¢(Whatman Biometra Tgra-
dient). FKAMPLICEETF(H AR A UV-2450). /KF
FLUK X (Bio-RAD). #EIR 15 72 45 (Tanon GIS-2009).
2.2 ik

WA CTABAL AR IR AW A w]) Tris(3%
Amresco). TagDNA &M =AY TROGE)H
B BN 3G 519 B A T AR TR R I
245 BR 2371 DNA Marker DL2000[ 544 TR (K
A BRA ] BEIRRECEE Amresco)s WAL L%E .
3 KWAHE
3.1 MR

H TR BH S Ll R AR e i b i B AR,
ANFIRERRAS 5y 53 T DRLMAE ) — J A PR S B 2 K
T 10 m FIAMAIFT o 76 BT A0 FH AR (ks Tk
JERAET-20C.

3.2 FESL S DNA $EHL

KHHE M CTAB ¥EEATHE &0 DNA [, B
Aelshe BEAFEL 1~2 FFeet i T30, gk
TIMAHEAT 0.5 L 5%k 2 HL fe % ok AR,
A 1.5 mL B0 o [ A R R B B O N
700 uL 65 ‘CTIH) 2 X CTAB $2EEUZZ 0, 1R &1
AY, SRIGAE 65 CHIEME 1 h, IXI311E A W7 {54 RE
i SRR R RS . AR AR SRS, I
600 pL GU47-5 R (24 & )RR A v 2 5
, 10 000 r'min” &0 10 min, B L. T 1K,
BN 0.7 AR S N, 8181720, 10 000 r-min™
B0 10 mine /NOMEE TR, 70% SEEDEDTHE 2
U, WET. M 50 uL TE A1 0.5 uL RNAaseA, T
37 C/KA BRI 30 min. I 130 uL 70% £ Al
0.2 mol-L" Z.FR#N 5 ul, BRG], 20 CF
JWE 1h L, 4 °C 10000 rmin” &4 10 min, #
i o 70% LBEVRDTTE 2 WK, BT, FRET S0 uL K
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3.3 RAPDBEHLY 15 Pk

HOPA~OPI, OPM1041200/~514, LAY 3
HA L8N, KR T34%, BAKWER. 57T
SN R UERL T 104N 5149, AR2.
& 2 RAPDIIMF 5 K77
Tab 2 List and sequences of RAPD primers

514 JF51(5°t03”)
OPB-10 CTGCTGGGAC
OPB-17 AGGGAACGAG
OPE-20 AACGGTGACC
OPG-10 AGGGCCGTCT
OPH-03 AGACGTCCAC
OPH-09 TGTAGCTGGG
OPH-12 ACGCGCATGT
OPH-17 CACTCTCCTC
OPH-19 CTGACCAGCC
OPM-14 AGGGTCGTTC

3.4 PCR ¥ WV

1K NAKZR A 25 L, 10 X buffer 2R
Mg2+)2.5 pL. dNTP(25 umol-L'1)2.O pL. MgClLy (25
umol- L) 1.5 uLy FH514)(10 pmol-L™)2.0 uL. ##
B2 100 ng Taq B 1.5 U J0JC B ZE KRR 78 (AR
25 uL,

PIRE: 94 C R TIARYE 4 min, 36 CEME 1
min, 72 CHEMf90s, ZR)594 C 1 min, 36 C 1
min, 72 ‘C 90 s #AT 44 MEH, )5 72 CILEM 5
min, 4 CRAF o I 1E H 14 5 100 i3 AN 1) DNA
HE4T PCR ¥4,

PG5 LIS i BRI, £ N NEB
(1 % B JE it e FLyk, 40 VAR JE,  HLPKISFTR]3 h,
VKA G, B UR RS, kg R .

3.5 HdEHHT

351 it st RAPDJE B MEARID, &F— N
CIE2iSININE i 7 W R I VA =W S 7 05 DO o 8
S5 N0. RO HERE AR AT E L.
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3.5.2 HPOPGENE32#PFiEAT #5534 H Shan-
non® M FEMEFR BT L Z ek AN
H=-XPiInP; , PiARAMAR, RIF—4 1447 L)
B . HA] LA PR KT 1L 2 76, Hpop ok Jit
FEN BB Z REME, Hsp Bl UL 2 REME. i
FE AL Z R S 2 AR R L8] Hpop / Hsps
JEBEALIS A 22 R 7 5 22 P LG 491k (Hsp-Hpop) /
Hsp, XHRigtfh b 25107,

FNeifa £ 5 5L 2 A6 . Nei(1973) 4t 5 5
D] 22 B (HLE) 20 il A J 8 P 356 R 22 A 2 (HLs ) s

OPE10

AR (L)

T TR T T T T

89 10 1M11213 14151617 1819 20 21 2223 M4

1 E|4OPB-10. OPH-17. OPH-12f10PH-198y 4 # &

OPHIT
Hi§CEY)

[B) 5% R £ K (Dst), Bl: Ht=Hs+Dst, [fiiGst=Dst/Ht,
JITEL, TR IE DR 404k R B Gst= (Ht-Hs)/Ht™,
353 HMega2 AT RS HIAE AL AT AR
FR(UPGMA)EAT RIS A0 AT, 7 J A 1) 1) 5 5
KEPARE
4 %R
4.1 BHEZFEN

1045 1 PIfEe A e b ey g th 724047, b R
A 2B RNT0%, /A RHFEA97.22%.
S EE R KN .

T T I I T LT R

3 9 10 111213141516 1718 19 20 21 2

Fig1 Amplification results by primer OPB-10, OPH-17, OPH-12 and OPH-19

4.2 HIHZ LIEESGR A B AR
SCEGFE IR AR H I L(L) I IS K
I W (SM) PR B LU R 88 11 (DC) Y B WA A ek
o HHSERERLRUREE: I B RS
X2z, JFHSSRPEARZ, S5iREE. KK
5O Neei F4 5 O 7 308 A% B B RERG LK 3, UPGMAZE
FILK2.
®3 FES B8 Ao B AT E Bk B Nei b9 i 22 1 5 3B %
Tab 3 Nei's Unbiased Measures of Genetic distance of C.

otophyllum Schneid. C. wilfordii (Maxim.) Hemsl., C. wallichii
Wight

HIOPH-197F B WAR el e vh 23 0 47 184 L ) B £ 24
275 bpA1 200 bpI4&riE M. Wlse, FRVELT,
AT S LA 5, LA ) BRI
SRR, W1 7ETBHSFIRE g b ok
RIS o
4.3  HIHS MM AKCE 1AL 754k

%} BH 2 Cynanchum otophyllum Schneid. (£j44™
JERE: BRTL(LY R 2ERECX)E R HIREY)E R
AR RXG) aHEHEATIRL Z AR o0 i, 45 R N3R4.

® 4 FHESANEHIRE SN
Tab 4 genetic diversity of 4 populations of C. otophyllum

iz e L LRI
FHFHZ(LY) 0.000 0
R LI (SM) 0.1012 0.000 0
ELB AR 1R (DC) 0.356 2 0.3245 0.000 0

X BA S M AT G 3N R R T B2 50 #T
SERRI: TSR L 200,101 2,
FGR AR, MWEZT, BRI 6 R w2
TRE LU R as A 25 43 1) 2410.356 2H10.324 5, 54k
RABIE . M3 JEHESAATUPGMA SR 18] 4y
B, =R SAMARE—, Fitk, HRAPD
T3 AT 3ANFR (1 B) 4 501 o 2L, 514 OPH-12
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Jilt FEA  PB PPB/% A Ae H I

WYL 24 38 5278 15278 13011 0.1768 0.2658
I 17 40 5556 15556 13253  0.1903 0.2850
HIE O 22 38 5278 15278 13455 01975 02909
xRS 26 3611 13611 12464 0.1399 02057
17 36 4931 14931 13046 01761 02619

H: PB-Z A4 PPB-Z &M AILE; A-SAERE: Ae- BRI
FEIH H-NeisHE M Z A ; 1-Shannon R B L FE M 4R %

Note: PB-polymorphic bands; PPB-percentage of polymorphic bands;
A-number of alleles; Ae—effective number of alleles; H-nei’s gene diversity;

I-shannon’s information index
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B 2 #FMEA. [RLEPERAREEEMREDNASZ A%
R E AR B (UPGMA)

Fig 2 Dendrogram of polymorphic DNAs of C. otophyllum
Schneid. C. wilfordii (Maxim.) Hemsl., C. wallichii wight

4 JE B v 22 25 A o Bl AR i A A I (CX) i
B, h55.56%, A N RXG)ERE, 436.11%.
JRRERE 1 2 A0 H49.31%, 5 5 18L 2 Rk
BEE.

FiShannon & M Z FEEFR AT E S Mk 2
FEPE. Pt 2 IR (BY) Effmem, A
0.2909, HUCHFEMECX)EHE, h0.2850, FRHICATN
ILLY)ERE, 40265 8, HAKMEZE FRXG)EHE, A
0.205 7, 4NJEBERERIEE ZFEE50.261 9. A
BER A, 68.52% AL TN, 31.48% 471
TRRBEA], R4 R )35 AL 0 31.48 % o

FINeif e E i HS MR 2 AEE . EBH 214
AR R EE N Z REE R R HUR0.253 7, RN ZFE
PEFEEHS /£0.176 1, JRBERIER 2 PR EGst2

o [ B 25 22 e ik 2009 4F 7 5 26 5 T W

0.305 6, Rk 00 430.56 %, Ja e IKh
69.44% .

S BT AR 7 BH 244N i BE I Nei 1 TG O 22 182 4%
PR RE LS, 44 R BESANR I UPGMA S 2K A
L3,

H

0. 15 0.10 0. 05 0. 00

3 FHSANE A MRINDNA % &M 5 K o AT ik
K (UPGMA)

Fig 3 Dendrogram of polymorphic DNAs of each individuality
of C.otophyllum

RS HUESANERENeith T ZREHES

Tab 5 Nei's unbiased measures of genetic distance of 4
populations

WHVL(LT) HHECX) HIH(EY) TRXG)
NNYL(LY) 0.000 0
FEME(CX) 0.078 7 0.000 0
HIH(EY) 0.1597 0.1299 0.000 0
TRXG) 0.183 3 0.1529 0.050 5 0.000 0
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X5 BH 24 BEREAT IR K40 i, 45 R KW
WA Jim 1R 5 A R B 43 A1 ££0.050 5~0.183 32
[, k&R REE, HPEYNXGEAL BB A
0.050 5, SR R A, LIFIXGIsfL 25 40.183 3,
SRGRFAN L o AN T BE 5 MMATRTUPGMA 2R
KB, A JERET U B gL, o,
ENYL(LY) A4 B JE M (CX) Ja MR SR AE— 2
—H, PRGNS HEEY) E AR
—iEEh A, HE, YLD EREAMA S 21 (CX)
JEFEAAEA e AL IR = B2, JHIREY) SRR
W5 R RXG) BB B A 58 4L = Hh 2R 2K
5 S5itie

SiiEus = N MR N E i i AT
IR 1 201111 B BH A e 1 AR SR 28 o T B, [+
— AN A ISR BT DR SF 1R 3R AE — e . PRIk,
RAPD J7 70T LUK 5 FH 2+ Bl 1L 71 R B WA A el pig 3k
ATy o RIS, SR 1 8L B WA e 7 o B AT 4 4%
FEAEAT, 1] LA R SR o AR . T2
(10T YL o g B 1L 9 ) s P e R A R R
NSRS R RBIE .

tH Shannon$5 20 vH 5 FH 244 s BE W 1) 1ot 4%
ZHEMELE AN 68.52% , i T AEIA1131.48%;  H
Neifd 2l v 75 P 244 i B 47 69.44 % (1) 15 4578 57
KAJEEEN, mTEEERI30.56% . R HARE
B OB, (R IS8R A e R B A fE
JERE o AN FUR S I ERE Sl i PR 250K, M
H, AFJERE AR A 20, VLR, R
AT IR TR AR TR BRI JE AN
OB T BIRE  WRrAAR A, RIEAS [
W1 BH 2 A it A% 55 5 T IR K I f T e 5
L PR 5 DA RE AN [R] AEA OPT [R, )
LRI A A0 A e s A v A7 ) /A4 55 L A ()
NGRS IR R A, AR T RE
1T RAPD J7 V2R I IR AT = 5 | e JE R 4L E R L
PR, AR EAEG 237 05 1 3864 n] e [R5 v e
R, szt Bah, b
FEAN AR I Ja AR e A g IR s 2R 26, )
I, VERE AR DGR BRI E A TR TR
FEHLERISE, LAY HERT, HIRAPD 5 iEREAT H BH
S0 M S AN TTAT IR

Mk, i2H RAPD Jrikn] LM THBHZ. Bl
R e 3 AP RR RIS, H2, MIGER T
T IS =S . BERTT IS =l s, 75
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PURAEE Z (W R A TR, LA ds Aoy 7
PRICEIA, K RERIRIC 1) 25 AL G 1) 7 e 25 Hdk AT
AP LCEAN T, A REIRAT T n] 52 S50

I6Ah,  HI T RAPDS I/ 10 B 1) 55 A%
F B fEBKGREE T, 51 SRR AN S AR
Fasg, o2 2 R R BB 5 4l
S EAINTPH . it R MM SpHIE . MgCly
PRFE . GRS & § Ry 5163 R
AR g 3G RE, L U )2
PCRAXI LS o AR KA = (AN R 2 5 IR PCRAX
HAANFMARRER, EANSHGEY I8 Bk
NG TR o S G IE B[R] — S 56 A SRR A (R
RAPDFE (R AR F 5 N 5r), 7Rl — 25 11
PCRAX i R ar im0,
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