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The genetic diversity of Cymbidium by ISSR
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Abstract: ISSR was applied to detect the relationship between 16 Cymbidium species, and 836 bands were amplified with
15 primers, including 227 polymorphic bands. The polymorphic percentage is 27.2%. UPGMA results showed that the ge-
netic distance were closest between C.goeringii (Rchb.f.) Rchb.f. and C. goeringii var. longibracteatum, and C.lancifolium
Hook. was far away from the other 15 species. This result is quite similar to the traditional classification, indicating that the
technique could supplement some information to traditional taxonomy in the molecular level.
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AT, BRI FIFRICE AR IS SR A 2= 5, 4553t
AKAL, I35 Du Puy il Cribb 4325 R4 A —3,

1994 4, Zietkiewicz %" <7 T ISSR(inter-
simple sequence repeats, & B E &2 ¥ 41 [X [a] 418 &
BHWRCHEA .. ZERBEEL, 280, LK
PR (8 FLPesk, 8 T LA 7R Jik PR 21 7K OF 1) i e
fE, H52dE R A0sE, iz 4 AR — 24 n) tH 5wk
I 2 TR TKF ERIBESE . Raina 25 B0 4 ¢
i ISSR F& 4 K35 % FH T Arachis hypogaea F) {4 £
FEME T . SRS PR G R A X R IAFSE; Sca-
rano 2L ISSR vk % ) M AR A 40 i s A 1A
Huang ZDOHIZH ARG T HZIBIEL LR, 3
BT EEWEEMELN, 2 ESME R ISSR Fr
TCHE AR X R R AT T L 2R . Joshi
DR g%t Swertia chirayita 80 Z58 4 1 13 1%
FIBRE ST T T 50 HT o

A SR AT ISSR ARICHARRT Fr 4R 1Y 16 Fh 22 )&
MR TR R R 50T, A Bl iz bric ik
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Table 1 Sixteen species of Cymbidium tested in experiment

45 No. MELZFR Species
1 £ 4£2% C.floribundum Lindl.
2 1404 2% C.wenshanense Y.S.Wu ex F.Y.Liu
3 H X2 C.aestivum Z.J.Liu et S.C.Chen
4 A% 2% C.sinense (Jackson ex Andr.) Willd.
5 WA C.iridioides D.Don
6 F%3k 2% C.hookerianum Rchb.f.
7 H( >4 C.faberi Rolfe
8 2% C. fioribundum var. pumilum
9 #H:2% C.lancifolium Hook.
10 JE2% C.kanran Makino
11 S~ C.tortosepalum Fukuyama
12 %= C.goeringii (Rchb.f.)Rchb.f.
13 #41 C. goeringii var. longibracteatum
14 > C.ensifolium (L.)Sw.
15 7HM2% C. cyperifolium Wall.ex Lindl.
16 % % 1 C.maguanense F.Y.Liu

1.2 XWAHE
1.2.1 DNARRLHE &

Pz w2 Bt 2 B8 Oy vk R AT ok O T3 4
DNA FHH#EEL,

SEBTIURAT F—74°CH Y 22 @AY | 2.0~2.5 g;
SRV A EE ZA0K, A 5 mL fig CTAB, [F]
A 10 pl B-#i L 2B, 65°CHiFh 1 h; BHE,
NSRBI IR B (24:1), WiENRS) 50 ), HUE
VK 20 min; 10 000 r/min 4°CE&.> 10 min; B b3,
JEA 0.5 f5AF NaCl, 2 f5RBUG/K 28, #EvK Fik
B 20 min; JHBEES 45 0 2ORDITE, F AT
Eppendorf 4, ] 70%Z FEpER 3 Wk, WL B;
FIARTHE, 500 uL TE %, A ZAF(500 ul)5
D157 G (24:1), iR 5] 50 K, BCE 7K 20 min;
10 000 r/min 4°C £5.0> 10 min; B E3%, hnA 0.5 f5ik
il NaCl, 2 5 ARFUIO/K 2B, oK FRCE 20 min;
8 000 r/min 4°C&5.0> 10 min, 3+ Fi&, 70% L ek % 3
K, W OWE; BT, 200 ul TE ## .

FH 0.8%Znt fig W VAR e i T AG I 3 R 4 DNA ) [
fEAE DL, FEH UV-2401PC( & Ht) 540 et i
I DNA ¥ (ODggo. ODogo FU{H) I 2 o FE T A 1Y
DNA 435I B3] 100 ng/uL, YEH PCR #itk, £F
F-20CIAAFRE .

1.2.2 ISSR 3|4p ¢4 i ik

Z% s sl Shen ZMSET(E Y
ISSR 514, itk T 50 25514, ik th 15 45REXT
22 SR MBI T8 BRI IE I A 5 1 (3 2)
£ 2 ISSR3|#E7

Table 2 ISSR primer sequence
%5 No. 5| ¥ % Primer sequences
UBC807 (AG)sT
UBCS811 (GA)sC
UBCB812 (GA):A
UBC817 (CA)sA
UBC818 (CA)sG
UBC820 (GT)sC
UBC825 (AC)sT
UBC827 (AC):G
UBCB834 (AG)sYT
UBC835 (AG)sYC
UBC840 (GA)YT
UBC862 (AGC)s
UBC864 (ATG);
UBC866 (CTC)s
UBC868 (GAA)

Y=(C, T)
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1.2.3 ISSR-PCR ##7

PCR M EAR: 5 uL 878K, 1 puL 10xPCR
P, 1 uL MgCl, (25 mmol/L), 0.8 uL dNTPs
(25 mmol/L), 1 puL B EMEESI¥(5 pmol/uL),
0.2 uL Taq AT (5 U/uL), 1 uL DNAHR (100 ng/uL),
Bt 10 pL.

ISSR-PCR F2 /¥ M vk g iy )y i, #vy 7@
FEME AR, HSEh: 94CHiAZHE 7
min, 45 MEFR(94°CAEME 30 s, 52°C E Mk 45 s, 72°C 4t
fifi 2 min), 72°C ZEA#1 10 min, 4°C 17 .

1.2.4 =i ol s sk A ) VA B AT

PCR "8 7=#H Jil A 5 uL b FEZE #hifi (0.25%%
3%, 0.25% — FI AT, 40%REME KA WR), 11 1.5%35
EVEIEATHLVK . HAVK 514 100 V(4~5V/em). Kl
45 AR BRI 1% 2 48 (BIO-RAD) ARSI 5 .
1.3 HEHISIT S

ISSR F=rE— R AT, [HIL)m 207 5 Ak e i
FRic e HL K B o A S5 AR I AT RS SR P, A AR
BA “17 Gdsk, WA WA “07 idsk. ks
Mr 15 &5y ss R . @it NTSYS-pc #Hy
UPMGA i, T3 H 228 49 ] B9 A ALPE R 3L
2 EREA,

2 #R50br

15 /™ ISSR 5| ¥ty i 5] 836 x4y, HP£2h
PEAHAT 227 4k, ZZ225PEELH R 27.2%, 14 7=
J&4~F 200~2 000 bp Z [] . H:# UBC807. UBC868
HIHLVKES R UL 1. K 2, Wi s & AU 2R
B 3, B b RIEE LA 3.

AWFFEGETH I B 5 P (36 3), § 3 TS 5

B4 BN 15~81 A%, Hirp ZEL&m B2
J& UBCB811, L4k 26 4%, /b ik UBC827, {UAT
1 %k MZEEIHEEIE UBC840, 5% 38%,
/D1l UBC827, N 7%,
4R AL R BUS E 3 R LE KT, 16
R 2 JEAEY AT LAY R 3 B4y, Hidp ks 2%
BXCE L SClak>s . wmps | RSk L SRR 1
%, WRB 2 HE 2 MBS KRR, 7E 0.76
AbFATRE, TR RSk Mk, 7E 0.71 AbAHEE;

M 1 23456789 10111213141516

1 35|4%) UBCS807 Ky B4R

1~16: 16 /> J@ Fl; M: Marker Il .

Fig. 1 ISSR profiles generated by primer UBC807
1-16: 16 species; M: Marker Il .
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Fig. 2 ISSR profiles generated by primer UBC868
1-16: 16 species; M: Marker Il .

%3 ISSRIRIBHKFH LT

Table 3 Numbers of ISSR bands
s s s ZERBEC simam gores sssw o ZEUSH

Primer name  Total bands  Polymorphic bands percentage(%) Primer name  Total bands Polymorphic bands percentage (%)

UBC807 75 19 25 UBC834 40 10 25
UBCS811 81 26 32 UBC835 50 15 30
UBC812 63 14 22 UBC840 56 21 38
UBC817 64 19 30 UBC862 54 15 28
UBC818 33 12 36 UBC864 53 14 26
UBC820 71 16 23 UBC866 64 16 25
UBC825 62 17 27 UBC868 55 12 22

UBC827 15 1 7
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Cymbidium dendrogram 16 Cymbidium Species

—
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Fig. 3 Dendrograms generated from genetic similarity between species on the basis of ISSR markers

&4 RIE ISSR FRIZHE B WA EE EHURE

Table 4 Genetic similarity between species on the basis of ISSR markers

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 1.00

2 0.74 1.00

3 0.76 0.68 1.00

4 0.69 0.64 0.65 1.00

5 0.73 0.68 0.68 0.67 1.00

6 0.71 0.70 0.64 0.61 0.71 1.00

7 0.68 0.62 0.62 0.67 0.71 0.65 1.00

8 0.76 0.70 0.71 0.68 0.72 0.72 0.70 1.00

9 0.67 0.65 0.63 0.67 0.68 0.65 0.64 0.65 1.00

10 0.76 0.71 0.70 0.64 0.72 0.68 0.66 0.72 0.66 1.00

11 0.74 0.69 0.69 0.71 0.74 0.72 0.77 0.74 0.74 0.75 1.00

12 0.72 0.63 0.67 0.67 0.68 0.68 0.70 0.68 0.64 0.69 0.74 1.00

13 0.73 0.64 0.67 0.68 0.68 0.69 0.70 0.70 0.65 0.71 0.75 0.96 1.00

14 0.71 0.64 0.65 0.77 0.70 0.65 0.74 0.73 0.69 0.71 0.76 0.70 0.71 1.00

15 0.73 0.65 0.69 0.71 0.69 0.68 0.73 0.74 0.68 0.71 0.77 0.72 0.74 0.75 1.00

16 0.71 0.68 0.68 0.67 0.70 0.64 0.70 0.71 0.71 0.74 0.76 0.72 0.73 0.76 0.71 1.00
Mot gt JECt T R B B8 3 i B
FE% G PN B T2, JUR 2L 561N

KRG KR, HTE 0.96 Kb, Miss s HEs
LG W R AR 0.77 MR, FEEHRFH
WK Z, 16 0.74 REARZR; T4 H- 22 Il L 6 35 W K
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M, FEE KR ROIAIER A, RE L R
B,

S A UL 4 22 Bl 2E 3% R.Schlechter 5
P.E.Hunt B AT N1 8 22 J@ 4L &1l 6 44 . I
R M RS, EE ds gEE OB
Wit E TR, 2. 6250 ARENET
Al KibdirpawEmes | Bk 29 1. X
LA 22 38R, S H 2SR E SEnt 4 .

AWFFEHH 16 Fl 22 JE R A X ek 2015 2%
R 3 N E T 8 N ., b E KL ES
WSR2, 2462 2R T2, Hi b
MEHON R L AR Bt | RSk R
FRIEWJEKALH, MEF . ST R 5508
FIZ & B RAC A P22 @ T 22 s B M A i
A, migs, B 2 KX BUYETIX
W B2 A, B RGO, R E
2NEF R4,

AR RAPD FiAR M Jr 53 > 5 A
SEGHRRRIT ., FEHEOR A RAPD Fl AFLP R
gELER, FEEHE | RIS, et | R
S22 AR SO ZL A 22 Bt . TR S PORE T B, f
B2 22 R A o 2EE, UM — 4 3
32 ZBEE5RAHEM ISSR ARHE

R LR ISSR 4> FhRicH AR X AL A N
19 11 S 22 B A= Fa 4k 325 MM 3848 22 RE 1K
R BRI AL SR AT T AFSE . 11 4 ISSR 543k
K g] 127 ASprah, H 112 SR EEME, &
88.19%. L5 KM, WA 24 45 Jm HE R 7 AR AL 4y
ik, BEFAREY

WA LR ISSR X5 41 fiH @ 9 Rl Ay
Y9, 10 2% ISSR S1¥h AT 7 459 HE H 2 A4,
LML T~14 DAEE, FBSER 220~1 260 bp,
Hrr UBC807 5 UBC864 R U A3 B il A X 43 FF-5F .

Dl 107 5 TP o B 5 | 4, A I 2k B A
ISSR S I {4 78 W 45 TRl - FE AN [ vk B 1 14 S 38021

T A 3 BT AR S P AT B AR DU IR O R AT 2R AR

TR A RS E HOAT SRR ROV AA R

3.3 ISSRXIZEYMHHIRESHEENTAR
SR ISSR Fric £ iy e b 45 122 1ISSR

S R 5 dmal 37 SN (1~4 nt)) ATIR

SRAFER . UEH R E A, A RO — e

4~8 Rz, AWFFERT S PERE 3 wmngi g, X

FERIS I RERS Y1 Y SSR Z A1 B |1 T SSR 7
GERY/E: SO YIS E e 1 a1 S8 R o I S B S R )
PCR ik, stfefsZ5Mm H R B KE /R T —
FE T LN IR 450

ST AE LR K, UBC807., UBC840 Wifhs |44
W25 W RERE T A A RHIX 2 IR M5 H bR A 22
5 RS W m AR PES, o4 14 ASFF ) DNA
BN . LA S5 R AT LA, AT
FEAIR LAY ISSR 51 4% 2 JR AP ) DNA 48 8L &l
M EA AR, 5T KF B 2805 B E X5
22 )& 16 PP E1 T AL Z A 401

ISSR BEMMri R, 242, 22 ERE.
SCINLTFE 2 R AE—il, BRSChantt 22 4h, Hnyy
RS 2ARL, w2 | Sk R —iR, H1&
G JSMIE, S (B T2, XANS51%E500
KA AL E T2, HAJLFEAE L, BIF
M2t EEEXLRWEERSFAES . MRH =
JIUB v i by N S 2 W s NS VA A I e |
J5. SEELE R, ISSR FRic X 22 & 4325 15 X1 i fekt
S UNZEIR 25 b3 22 )& (0 3 28 KM AR, i e 84321
WA A B, ARSZEG X R A T OKE B
ST AT S BN T

B2, ISSR FRICH AN % J& 1Y s A4 Z FEVE R 7
M ALK E RRZW I H—E AR, &—f
T 2EEG R NG . %
A 58 0T 22 Ja A T 0E YR DR 4P 5 0T S R O R A

B
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