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Abstract: Objective To study the genetic diversity among species of Lonicera L. in southern Zhejiang Province. Methods
Genetic diversity among five species in Lonicera L. was estimated by ISSR and SRAP techniques. Data were analyzed by NTSYS
and the system diagram of genetic relationship was constructed by UPGMA. Mantel test was used to determine the correlation of
ISSR and SRAP analyses. Labeling efficiency was evaluated by using different parameters such as resolution of primer (RP) and
polymorphic bands (PPB). Results A total of 232 and 215 bands were amplified respectively by using 16 ISSR primers and 22
primer combinations of SRAP. Five species of Lonicera L. were clustered into two groups, one is the original plant of Lonicerae
Japonicae Flos, and the other is the original plant of Lonicerae Flos. The correlation coefficient () between ISSR and SRAP was
0.970 3. Conclusion ISSR and SRAP could be used to effectively analyze the genetic diversity among species of Lonicera L. and
ISSR is more efficient than SRAP.
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Table 1 Sample information

FEA S Pl A4 R 7=
RDI PO S WL Sk
RD2 TS WLk
HZ1 IREER A4 WLk
HZ2 KEBRL W SRk
HXJ1 LIRAA Wik 5%
HXJ2 LRAA Wik s
HXQ! AN FEES W ARG
HXQ2 AN FSES W ARG
HH1 iR EEVOES SIS
HH2 iR EEVOES SIS
HN1 LS FCES J7AR)TM
HN2 A& TR
2 AE

2.1 E[A4H DNA 1ZE

SKH CTAB VE3£H DNA, FH 0.8%E ISk kit i
FEL ARSI G 5 2 1k . DN A B2 ARG IS s HG o vk
FERI TR 40, i MikE AR 20 ng/uL, %M.
22 5|¥0FiER PCR 1%

73N 56 2% ISSR 5 #H1 60 % SRAP 5|9
i 16 H 48 2k AT iE T . 2 & MEW] LY 16 4% ISSR 5

FE BB AR WIF 22 %} SRAP 514, 5IHIIFHI W3 2.
1 ## ZARI ARG PCR A R¥EH T
MEER A B S 5 P2 AR, BPARRERYIT  ISSR-PCR il SRAP-PCR. X ¥ 14 2 S AR F 20 pL:
®2 511F7)
Table 2 Sequences of primers

519 (SRAP) Fe % 519 (ISSR) ¥ 3

R 5°-3° UBC 877 (TgCA)
ME6 TgAgTCCAAACCggTgT UBC 822 (TC)8A
MES TgAgTCCAAACCggTAA UBC 833 (AT)8Yg
ME9 TgAgTCCAAACCggTCC UBC 842 (gA)8Yg
ME10 TgAgTCCAAACCggTgC UBC 856 (AC)8YA
ME7 TgAgTCCAAACCggTgT UBC 867 (ggC)5

TSI 5°-3° UBC 875 (CTAG)4
EMI gACTgCGgTA CgA ATTCAA UBC 858 (Tg)8Rg
EM2 gACTgCGgTA CgA ATTCTg UBC 880 (ggAgA)3
EM3 gACTgCGgTA CgA ATTCgA UBC 881 (gggeT)3
EM4 gACTgCGgTA CgA ATTCCA UBC 891 HVH(Tg)7
EMS5 gACTgCGgTA CgA ATTAAT UBC 810 (GA)BT
EM7 gACTgCGgTA CgA ATTTgC UBC 823 (TC)8C
EMS gACTgCGgTA CgA ATTTgA UBC 806 (CA)8A
EM9 gACTgCGgTA CgA ATTgAC UBC 831 (gT)8YC
EM10 gACTgCGgTA CgA ATTgCA UBC 832 (AC)8YC
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10X 20 (& Mg®™) 2 uL, dNTP (2.5 mmoL/L)
1.6puL, Taq (5 U/uL) 0.2 uL, DNA i (20 ng/pL)
3uL, 514 (10 mmoL/L) 1 uL, 7£ SRAP-PCR
IR AT RS 45 1 ul.

2SI AR S ff 52 Y ISSR-PCR 4 8 F2 7 4« 1
AMIEIRI 94 CTIAEYE 3 min; 35 MG 94 CAZ
P 305,53 ‘CiBk 455,72 CHEM90s; Hr)i 72 C
FEfH 7 min. SRAP-PCR ¥ B4R 1 MG
94 CHIAZME 5 min; 5 MBI 94 CAEVE30s, 36
CiEBk 30s, 72 CHEM: 60s; 35 MEIHK 94 CAL
P 305,50 ‘CiB-k 305,72 CHM 60s: i) 72 C
FEAH S min S5 =) FH 2% B B B vt Fse HiL ik 43 15 C LA
150 V JHJEHLJK 30 min), EB %:ff, LL2 000 DL
Marker 7EAFr#E, HIIKEHR G /L GIS-2010 #EE K
BRGE T METF kR
23 HUERESHH

MNIEERE FAS ZR G4 2 I vk iy v, R E Wb
AP IR A, LA “17 F €07 0SS I B
G, TEAR TR B & EAPAE e i, TAE 17,
ANAELEITRAE “07, K 181 TE Wk e 48 e 508 B o
& NTSYS-pc2.0 #cft:, 35 Dice" AR Bk it
SRR ] A AL PE . UPGMA 3E4T 28 2890475
FIFH Matel K56 AT AHOCHERS I, FH DA LGB Rl b
W ITVEAS 2 R — SO

18 ] 22 LA EE & (PPB). 5140733 11 (RP)
AR hnicdE% (marker index, MI) ZEZ3%} ISSR
A1 SRAP P FfbRiCH ARBEAT VR RP A 5
A RP=Y1Ib, HH Ib (information band) i1
HARX K Ib=1—2X | 0.5—P; | ), PACEFEME
i ANEEAT ST IR . MI AR T AN ThAE, —
L2 ANEFESL (diversity index, DI, A E G
Lb% (effective multiplex ratio, EMR). DI {H 152
Xt DI=1—YP7, EMR E5H E&RR NP2 &
PR
3 ZBR54H
3.1 ISSR. SRAP Z 7545741 DNA 545347

£ ISSR WSt (3R 3D, KoMy w4 A
BOR/NEFEK, 4 100~2 000 bp; SL3 #9755 232
% DNA 47, Hh 2840 201 4, #5100k
MK PPB 4 73.3%~100.0%, H P LL5|4)
UBC806 414 2 A1k L #ad i s 5 RP K/IME 4.67~
10.67, *F-3424 7.00, Hrfr5 |4 UBC833 73 #¥ )1 5 »
PR 18 &2 &ML . BT, 16 51
RP 7K V34985, ISSR #RICAE 5 Fh A4 R Zitt 2L A
P REIR AL 2 145 B R 7E SRAP F5EH (% 4),
P14 1 BERZINAE 100~1 700 bp, A% ISSR
PV EEE . PrA 51Y3Ly 845 3] 215 40T IX 43
[f) DNA 47, L2808 154 &. &5y

#&3 ISSRE|IMYEER
Table 3 Amplification results of ISSR primers

gl W JSE i EZNLT iig PPB /% J BN /bp RP
UBC 877 15 13 86.7 250~1 700 7.67
UBC 822 10 9 90.0 100~1 500 4.67
UBC 833 20 18 90.0 150~1 500 10.67
UBC 842 21 19 90.5 200~2 000 9.34
UBC 856 12 9 75.0 100~1 500 5.00
UBC 867 16 14 87.5 100~1 500 7.99
UBC 875 11 10 90.9 150~1 200 7.33
UBC 858 15 13 86.7 250~1 800 6.67
UBC 880 18 15 83.3 200~1 800 8.67
UBC 881 16 14 87.5 400~1 800 6.67
UBC 891 15 11 73.3 200~1 200 6.00
UBC 810 15 13 86.7 100~1 600 7.33
UBC 823 14 11 78.6 100~1 800 5.67
UBC 806 13 13 100.0 200~1 800 7.67
UBC 831 10 8 80.0 300~2 000 4.67
UBC 832 11 11 100.0 300~2 000 6.00

S5 14 12 86.6 - 7.00

et 232 201 - - 112.02
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%4 SRAP 3|1 B4R
Table 4 Amplification of SRAP primers

519 AT EZ L SE PPB/ % JTBER/N /bp RP
ME6/EM3 11 7 63.6 100~1 600 4.00
ME6/EM4 11 7 63.6 100~1 600 4.33
ME6/EM9 7 4 57.1 150~1 500 2.33
ME7/EM2 7 5 71.4 150~1 000 2.33
ME7/EM4 9 6 66.7 100~1 200 2.34
ME7/EM5 9 6 66.7 100~1 000 2.34
ME7/EM10 7 5 71.4 100~1 100 3.00
MES/EM7 10 9 90.0 150~ 750 4.67
MES/EMS8 10 7 70.0 100~1 000 3.67
MES/EM9 7 3 42.9 200~ 800 1.33
MES/EM10 9 6 66.7 100~ 750 2.67
ME9/EM4 7 3 429 200~1 100 1.33
ME10/EM4 12 8 66.7 200~1 100 3.34
ME9/EM7 6 3 50.0 100~ 600 1.00
ME9/EM3 12 9 75.0 100~1 700 7.33
ME9/EMS8 8 6 75.0 100~1 000 3.33
ME9/EM9 13 11 84.6 100~1 000 6.00
ME9/EM10 14 11 78.6 100~ 900 7.00
ME10/EM1 7 6 85.7 200~1 100 2.67
MES8/EM4 12 8 66.7 100~1 100 3.67
ME10/EM5 12 12 100.0 100~1 000 9.00
ME10/EM8 15 12 80.0 100~1 100 5.67
S 9 7 71.6 — 3.79
J=87n 215 154 - — 83.36
W 2 A BE A ZBON, Kl PPB A RDI RD2 HXJ1 HXJ2 HZ1 HZ2 HHI HH2 HN1 HN2 HXQI HXQ2 M
42.9%~100.0%, A LL5 4 ME10/EMS £ &ML
RiE K. % RP jc/J\E 1.00~9.00, F#4% 3.79, Lk 2000°bp
5149 ME1O/EMS 539 3 d5ci, SRAP biic [ FEH e
B2 AL BIERA NG BE, [HAY B 250 500 bp
A7 35 _FBE A K ISSR. 250 bp
16 %% ISSR 5|4 A1 22 X+ SRAP 5141435l %+ 5 F 100 bp
A BRI DNA #3647 7 PCR ¥4, #5377 4H
Niff] DNA $540P 1% (& 1). ISSR #1514 UBC833 2000 bp
S B, WA R LA DNA R 1000 bp
e, SRAP H15]4) MEY/EMI10 4" 1 4 b3 o
HHA 11 2850540, RPIAH] 7.00, £H ISSR rsob
P
S1¥IF1 SRAP 5| W7 1 $a SC B 58 4 m] LS 48 X
100 by
BT 5 B AR b
32 RESMN
ATy U{iﬂ% ISSR A1 SRAP #ic &5 17 )5 T 1 S ISSR 3(4 UBCS33 (A) 5 SRAP 3|4
TERR SR (] 2). 8598581, ISSR FI SRAP iy MEY/EM10 (B) ¥ 1&[E i
ﬂ;ﬁ}iﬁ’]%%‘ééﬁ%ﬁz’i 2, MR TFhric g & Fig. 1 Amplification profiles of samples by ISSR primer

PR BRI, 12 BREASIA A ﬂ] UBCS833 (A) and SRAP primer MEY/EM10 (B)
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Fig. 2 UPGMA dendrogram of samples
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KEBLE . WEBALULEHEL . £ B KH
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BRLPIEN K, RN K ARBL.
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AR KLY 0.73 A5 HT I 20 TT . oK A SR IE K

TR R BAAE AL AL R 2 0.93 A 2RAE—iL,
R —H 2 W) LT ERA L ZE R
3.3 ISSR 5 SRAP #RIZH AR B ELES

ARSI R 43 B ISSR Al SRAP PRl bR ic B NS
BB FRIGACFLSE, A Mantel Kyt
FL90 A bR iC A G, 2 BT R B r=0.970 26, M
Bl o> FFRich 5 P24 JE 2504 ISR AR BL I S 0
FIEAHK,

RP. DI. PPB 552 P EM 5 | EZESHL, sl
YIRS e T 2y TARE AR AR iC 2o, gk
5 AJ 1, ISSR ;=4 2 251k 417 IR~ 1) 7KF- 2 86.6%,
517 SRAP; M RP [FIfEKF, ISSR (1) RP ~F347K
P4 7.00, 1 SRAP Jy 3.79; M DI K%, ISSR 1
¥J9£ 1.69, i SRAP #& 1.03, ISSR % T SRAP,
Zrty BRI, ISSR AT A A Jm 2 M 1w Ah 2 AR 2E
T SRAP. H#iE LA 7 vk Wikl 43 FARIc i bsid
ROREIAT T VR, AA SRR A stk 2 ek
WG B T AR LB A PR R o

%5 ISSR 5 SRAP #RICHF AT bLAL
Table 5 Comparison on ISSR and SRAP labeling efficiency

eER g BATE AR SPIJAREAS 1 A A PPB/%  RP EMR DI
ISSR 16 232 201 14 866  7.00 12 169
SRAP 2 215 154 9 716 379 7 103

4 e HHAB MM ZB K

41 PRBHIMAESZATERR

5 FhAL E MR S g P E
P RIS BA R B AN S AL, R
FE—MLAW, ENEREY AR5,
2 g 2 SO S AR AR AL ARAE IO PR 2 S AT 40
B, MWAERIBE KRG, SHRAERIE R, Ml
FE R TRR O EUREA L, BRI WETE
WG, SHICRERIE, i LRAE S B IR 2
EUEE . WAEEI HARKRE, SHEEE HAER
FlRAE . SIS 8 B A 2 T
REFHALHEAT TOHI, RUIEEM A ERE. 4L
AR IRAAE L B B A ML IR DA A 2
Fto (P EZG L) 2005 FERRCR S IRAEAT I ARAE 72 41,
I 245 Y AR SRS AT D R AE 5 LLARAE X 3 11
AMTBL RN = SRR SRS IR
M IAFAEZE T, AP RE R R BA
FEBALABLRECN 0.63 A5 ILRPTF, HMMEE D —
K, B#iRGWEEESIM 8, itz

PRk, ASZE A 4 FhE R R R B,
B RIS LRI PR, TEBHEARBLRECY
0.63 &b, Tk BEALE LML HKRSHRSTE, N
I3 T AT b i B B A A At LR AR S
WAEAE e 225 . MRl U IARTE K& b
PIFTE: B A A R AR B IRAEATE, i
IKHEB A LR ARIETE AR AR S
JE s MG K, BB 2L RARBEE,
MR 3 FMMIEEPE B, X5 DNA /K14
TN — 3. AR EA . R ALK EE L
ZHARER N —3, (HfEfenifk 22, KEEBHL
HILRMWA TR A AL R BN 0.73 &5 IF, T4
NRAA SR A BHEARLR SR 0.75. =H WK
SR W Rl KB EARER D,
Lo R EA R DA Z BB AT RR A4
AT, SAREELRKEBEL LB,
MAEI R IR, AL BT LIRS, 5K
B HLMAMRRL R B EAT . HUL 45843
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DI EA, ARSI B U1 Bk B AR M

ARG A ABATIHI, MWL Z FE KRR,

KE AN BAA S AR KB BEAL.

Hepg AR EE BBOR, TG 3 5 NastE 2 REK
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HRL P 8w HASE o F 25 3 HI38 5 1 i
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