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Evaluation on genetic diversity among species of Lonicera L. in southern
Zhejiang Province by ISSR and SRAP
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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 LR TE 7= Hh

RDI Pog-S WISk
RD2 A4 WLk
HZ1 YRIEECES WLk
HZ2 YRR EFSES WLk
HXJ1 AN FSES Wik 3%
HXJ2 AN FEES WLk 5
HXQ1 ARREA WL ARG
HXQ2 ARRBA WL ARG
HH]1 TR A4 DML
HH2 iR EEVOES DML
HN1 LS SES JHRM
HN2 LS SES J&RM

2 AE

2.1 E[F4H DNA 1ZE

K1 CTAB V4L DNA, 1 0.8%Ii IEkH LR
HL PROR I L 52 Bk o DNA A BRS04 3000 5 HG ik
FERI T 40, Si— Wik % 20 ng/uL, %M.
2.2 5|40k R PCR ¥ 1&

73 56 4% ISSR 51HJAT 60 %t SRAP 5|4
I 6 A S 2 . 28 PE L 16 4% ISSR 7
VI 22 %} SRAP 514, SIMIFAIN 2.

SRS G PCR K RIYEH T
ISSR-PCR il SRAP-PCR. % WAk R M AKFH 20 uL:

*2 SI19F3
Table 2 Sequences of primers

51%) (SRAP) v 3 514 (ISSR) ¥ 3

oI 53 UBC 877 (TgCA)4
ME6 TgAgTCCAAACCggTgT UBC 822 (TC)BA
MES TgAgTCCAAACCggTAA UBC 833 (AT)8Yg
ME9 TgAgTCCAAACCggTCC UBC 842 (gA)8Yg
ME10 TgAgTCCAAACCggTgC UBC 856 (AC)8YA
ME7 TgAgTCCAAACCggTgeT UBC 867 (gg0)5

TG 5°-3° UBC 875 (CTAG)4
EM1 gACTgCGgTA CgA ATTCAA UBC 858 (Tg)8Rg
EM2 gACTgCGgTA CgA ATTCTg UBC 880 (ggAgA)3
EM3 gACTgCGgTA CgA ATTCgA UBC 881 (ggeeT)3
EM4 gACTgCGgTA CgA ATTCCA UBC 891 HVH(Tg)7
EMS5 gACTgCGgTA CgA ATTAAT UBC 810 (GART
EM7 gACTgCGgTA CgA ATTTgC UBC 823 (TC)8C
EMS gACTgCGgTA CgA ATTTgA UBC 806 (CA)SA
EM9 gACTgCGgTA CgA ATTgAC UBC 831 (gT8YC
EMI10 gACTgCGgTA CgA ATTgCA UBC 832 (AC)BYC
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10X 20 (& Mg®™) 2 uL, dNTP (2.5 mmoL/L)
1.6uL, Taq (5 U/uL) 0.2 L, DNA 7 (20 ng/uL)
3uL, 514 (10 mmoL/L) 1 uL, 7E SRAP-PCR
SR AT RS 45 1 ul.

292G I i 52 1) ISSR-PCR §M B9 RE 4+ 1
AMEIR) 94 CHASYE 3 min; 35 MG 94 CAR
PE30s,53 ‘CiBk 455,72 CHIE90s: fr)m 72 C
ZEfH 7 min. SRAP-PCR ¥ H4FEFH: 1 MG
94 CTAZYE 5 min; 5 MEHK 94 CAEME 30s, 36
CiEBk 30s, 72 CHEM: 60s; 35 MEHIH 94 CAE
P 305,50 ‘CiE-k 305,72 CHEM 60s; He)i 72 C
SE S mino SN = 2% IR B IE R HaL ik 2 125 C LA
150 V {HEH ¥k 30 min), EB 4f4, LL2 000 DL
Marker 7ERFr#E, HIKERG7E GIS-2010 HEE K
BRGE NIk A
23 HERESHR

INIEEIE S 2R G 2 IR F vk i s v, GRS i
AP IR A, LA “17 H €07 RS A IN BR
G, TEAR TR B & EAPAEd 9 i, TRAE 17,
AAEAEITIRAE A “ 07, K B 08 ) 4 it e 2500
18 NTSYS-pe2.0 #cff:, 4 Dice!" AR R E LT
SR A BB A B, UPGMA 3EAT 3R 280 #T5
FIFH Matel K250 HEATAHOCHEARS I, FH DA LGB Rl b
WITVEITAS 2 R — SR .

1 ] 2 AP EE % (PPB). 51153 ¥ 1 (RP)
AR hnicde% (marker index, MI) ZEZ3%} ISSR
A1 SRAP W FfbRiCH ARBEAT VR L RP (T4
AN RP=Y1Ib, HH Ib (information band) ¥}
HARK Ib=1— 2X | 0.5—P; | ), PACEREM S
i AN ST R ELE] . MI RER T PN ThEE, —
A2 AMFRE (diversity index, DI), —JEHE G
[b® (effective multiplex ratio, EMR). DI fH1FH 2
& DI=1—YP7, EMR 7E3fl EFR A2 &
PR
3 ZBR55H
3.1 ISSR. SRAP Z &M 9K DNA 5L S

£ ISSR WEFTH (3% 3D, Koy W 4ain A
BER/NEREK, 4 100~2 000 bp; SL4 #9757 232
% DNA 4717, Hh 2840 201 4, %5190
AN PPB 4 73.3%~100.0%, L5149
UBC806 14 2 &1 L Z 5w s %% RP K/INME 4.67~
10.67, *F34524 7.00, 54 UBCS833 73 ) 5 i »
PHH 18 &2 EMLAN . BARSHT, 16 A5
RP /K P38, ISSR FRicfE 5 P A& Zib 3L A
A1 PR BLAS 2 1015 B R . 76 SRAP W5 (% 4),
P14 0 BER/INAE 100~1 700 bp, A% ISSR
PG R . A g 3 3815 2 215 4T IX 53
1) DNA 4kifr, JLhZ4aM 154 4. #5149

&3 ISSRE|MYEER
Table 3 Amplification results of ISSR primers

5l ISE S0 EZNEY iip PPB /% JBRAN /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 11 733 200~1 200 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

S 14 12 86.6 - 7.00

St 232 201 - - 112.02
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F4 SRAP MY HBER
Table 4 Amplification of SRAP primers

519 JSg gl 2w PPB /% FrEBRN /bp RP
MEG6/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/EMS5 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/EM8 10 7 70.0 100~1 000 3.67
MES/EM9 7 3 429 200~ 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/EM8 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
MES/EM4 12 8 66.7 100~1 100 3.67
MEI10/EM5 12 12 100.0 100~1 000 9.00
ME10/EM8 15 12 80.0 100~1 100 5.67

SRy 9 7 71.6 — 3.79

ot 215 154 — — 83.36

2 A BCE A ZE BN, Al PPB A RDI RD2 HXJ1 HXJ2 HZ1 HZ2 HH1 HH2 HNT HN2 HXQI HXQ2 M

42.9%~100.0%, FHH LIS ME10/EM5 2 &ML

Kl Ko % RP K/NE 1.00~9.00, “Fi#% 3.79, LU 2000 bp
519 ME10/EMS 433 133k, SRAP FRict il RE 8 r¢ 50k
BREMPAXBIENANGEEE, HNY B2 &M 500 bp
B i A L ISSR. 250 bp
16 4% ISSR 5141 22 %§ SRAP 553 %} 5 Ff 100 bp
DA B2 M DNA 24T 7 PCR 714, 57 141
JV. ) DNA $R4CE3 (B 1. ISSR #1514 UBC833 2000 bp
P, W AR AL DNA § R 1000 bp
B ff, SRAP 1154 MEY/EMI0 414 4% 7 537 fhe Eg
JEHA 11 42847, RPAF]7.00, KB ISSR Yo
S1WH SRAP 51 LI Fir SIS 784 T LI R IX
NI 5 FRA B 100t
32 RESF
AW B AL ISSR Al SRAP bid £ 25 /5 B Bl 1 &E ISSR 3145 UBCS33 (A) 5 SRAP 3147
R R (K] 2). g5 938 0H, ISSR F1 SRAP Jif MEY/EM10 (B) # 1 [Ei
IR ARG IR —E WA Thricgs A )5 Fig. 1 Amplification profiles of samples by ISSR primer

PR BRI AT, 12 BREA R4 4 A FI B UBC833 (A) and SRAP primer MEY/EM10 (B)
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RD1
RD2
HXJ1
HXJ2
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HZ2
HNI1
HN2
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HH2
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r T T T
0.62 0.72 0.81 0.91 1.00
AR EL

B2 #7A UPGMA BEEE
Fig. 2 UPGMA dendrogram of samples
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HR DA KB 3 M, KB & AR
FEABLAREL 0.73 A5 TP 73T . oK BRI ALK

F AL IR A A AE B LA LR HLY 0.93 Wb TR AE—ie,
R —H 2 W) LT ERA L 2R
3.3 ISSR 5 SRAP #RiZH AR BY ELEE

ARS8 N 43 HT ISSR Al SRAP PR i A
BA R FHRIGAI AL, A Mantel Kyt
KL PR bR iC A G, BT R B r=0.970 26, M
B> FHRich 5 P 24 JE 20 IS AR AR LA S 0 5
FIEAHK,

RP. DI. PPB % &V 5 I EE S5, il
P TR O T > ARG AR bR e R Y, %
5 AJ 1, ISSR ;= A 2 2851 451 IR~ ) 7K AF- 2 86.6%,
1T SRAP; M RP [fEKF, ISSR [ RP ~FI47K
“FJE 7.00, 1 SRAP 24 3.79; M DI k%, ISSR *F
¥JH: 1.69, 1 SRAP J& 1.03, ISSR W& T SRAP.
Zity R E R, ISSR K 204 J8 25 hF gt A% 2 A
T SRAP. Hi#i LA vk Rl 23 FARIC bR id
RORBAT T VR, AA SRR A Bk 2 ek
VS RB UM s i s TR 0 N (BT e A Sl R

%5 ISSR 5 SRAP #RIDMZE AT LLAR
Table 5 Comparison on ISSR and SRAP labeling efficiency

PRCEOR g BAE ZATEAAE SEBIEEAG 1 E A  R R PPB/% RP EMR DI
ISSR 16 232 201 14 866 700 12 169
SRAP 2 215 154 9 76 379 7 103
4 itig H AL AR
41 DEEIMHPESZBASEMIRR UL, ARSI IR AE 4 BRI R 2K B,
5 P AL BRGNS CPER B AR T LRI W, FEBAAR LR BN

P& I B SR LN LA,
FE— AW, ENHEREY RS2,
2 g 2 STk B AR A RN LR AR I PR 22 S 04T 40
B, MAEMIBERTE , SARTEMAE IR, MR
e R RO EURPA T, BRI WERE
WG, SWRACRERIE, i AR 2 3] ARG 2
EMETE ;. WAEEI HARKRE, SHEEE HIER
FlRAE . SIS 8 B A 2 R v
REFALHEAT TOHIL, RIBEM RAERGE. L
AR IRAE B R B A ML IR B KA A2
Fto (FHIEZGHL) 2005 SFERCRE S HAENTLARIE 2 51,
IR 25 L AR JR S AT D e iR A 5 LR E X 3 11
ARTBL FN—E 8 RS IR
M T AR ZE 5, AP RE R B R B4
FEBALALRECN 0.63 A5 ILRDTT, I —
K, B4R FEEFM 8, ez b

0.63 &b, THBEALE LML HRSHRST, N
I3 FACT R i S B A A A L R AR
WA — 2 2 5 . IRl U IARTE B A L
PIFIE: B AL R AR R B IRAERTE,
KB HA . L RRBARIETE AR BRI T
JE ;s ML TEIRKE , BB 2L RARBEE,
MR 3 FMMIEEPE B, X5 DNA /K4
IR EE FA— 3. MRAA T BA KB
KHBARE N —3, (HfFEEmfe 2, KEBHEA
LR FIEBAEAILRECY 0.73 b5y IT, 4L
R SR A B RECN 075, —FH B
SR A AR 22 R KB R A BB,
e AR AL Z IR B RAT T A4
AT, SAREELRKEBEL LB
MR E, HERALERRE LIRS, 5K
HEHALMANRELR BB . BLL 45813
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