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Optimization of ISSR reaction system and its preliminary application
in wolfberry (Lycium barbarum L.)

DUAN Li-jun'*,CAO You-long*,ZHOU Jun’
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Engineering and Technology Research Center , Ningxia Academy of Agriculture and Forestry Sciences ,Yinchuan ,

Ningxia 750002 ,China;3 School o f Resource Management , Southwest Forestry College , Kunming ,Yunnan 650224 ,China)

Abstract: [Objective] The study was conducted to obtain analysis means of wolfberry in genetic varia-
tion and relationship. [Method) The optimal ISSR-PCR reaction system in wolfberry was established by
studying main influential factors. It was used to assess the germplasm genetic diversity among 13 individu-
als of wolfberry,including eight cultivars and five regeneration plantlets by anther culture. [Result] The
optimal PCR system for ISSR analysis was as follows: 10 X Buffer 2. 5 pL,40 ng template DNA, 2. 0
mmol/L Mg"",0. 1 mmol/L dNTPs,0.6 pmol/L Primer and 1 U Tag DNA Polymerase in 25 uL reaction
volume. 80 total bands were amplified from 13 wolfberry with 15 ISSR primers,among which 61 were poly-
morphic bands. The polymorphic percentage was 76. 3%. In dendrograms, they could be divided into two
groups:one group containing 9 individuals such as Ningqi No. 1, Huapei No. 1,Ningqi No. 2, Huapei No. 2,
Xiaomaye, Ningqi No. 3, Huapei No. 3, Gouqi 06-16, Huapei 06-16; the other consisting of 4 ones such as
Gouqi 04-03-32, Huapei 04-03-32,Gouqi 04-03-29 , Beifang. It indicated that Huapei No. 2, Huapei No. 3 and
Huapei 04-03-32 were detected the DNA-level variations. [Conclusion) The results obtained can be used for
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wolfberry genetics and genome research and give the theoretical basis for the breeding of wolfberry.

Key words: Lycium barbarum L. ;ISSR;reaction system;genetic diversity
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Fig. 1 Genomic DNA electrophoresis patterns of Wolfberry samples

2.2 ISSR RN KRB
2.2.1 ## DNA B % 2t ISSR-PCR F_ & 4 % A
AWFFREE T 1,5,10,20,30,40,50,60,70 F1 80
ng 10 Mk DNA &M, IWE 2 7T LLUE H . B
BRI DNA R & 9388 i, A 26 9 1 2% 52 B A
Hom s8R DNA JH& 4 1 ng W, 9734 7= 9 15 324K,
P44 55K 59 s B DNA 48 5~40 ng B, 391
SEORE TR A 250, b L 40 ng B9 48 S5 B 0 T 5 B
Hr DNA HI428 50~80 ng W, § 1§ Z 7 S Mo b .
Pt 78 1E 5 ISSR-PCR KB B L B 25 L A 2 g 4%

1 2 3 4 5 6 7 8 9 10

F 2 it DNA H i #fd ISSR-PCR
G A L1
1.1 ng;2.5 ng;3. 10 ng;4. 20 ng;5. 30 ng;6. 40 ng;
7.50 ng;8. 60 ng;9. 70 ng;10. 80 ng

Fig. 2 Influence of DNA on ISSR-PCR

in Lycium barbarum L.
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Z i DNA & & 40 ng,

2.2.2 Mg"" &k E 2+ ISSR-PCR & & # % vk
Mg® "l i I8 Tag DNA 54 B 09 35 ¥ 52 i PCR
Pyl g Mg W% R 1.0,1.5,2.0,2.5,3.0,
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ST U BT T R T IR

3 Mg®" R E X AT ISSR-PCR 4 3 45 5 114 52 i)
1.1.0 mmol/L;2. 1.5 mmol/L;3. 2.0 mmol/L;4. 2.5 mmol/L;
5.3.0 mmol/L;6.3.5 mmol/L;7. 4.0 mmol/L;

8. 4.5 mmol/L; M. Marker DL2000
Fig. 3 Influence of Mg®" on ISSR-PCR in

Lycium barbarum L.
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pmol /L I S REY™HY 1 M BSE M 450 . N T
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1 2 3 4 5 6 7 8 M

Bl 4 Taq DNA F A H &4 Hifd ISSR-PCR

i EaE ek A |
1.0.5 U;2.0.75 U;3.1.0 Us4.1.25 U;5.1.5 Us
6.1.75 U;7.2.0 U;8.2.5 U; M. Marker DL 2 000
Fig. 4 Influence of Taq polymerase on

ISSR-PCR in Lycium barbarum 1.

Kl 6 51Hu B XM ISSR-PCR 3748 45 2 1) 52 1)

1.0.1 pmol/L;2. 0.2 pmol/L;3. 0.4 pmol/L;
4.0.6 pmol/L; 5.0.8 pmol/L;6.1.0 pmol/L;
M. Marker DL 2 000
Fig. 6 Influence of primer on ISSR-PCR

in Lycium barbarum L.

5 dNTPs i i Xt # 4t ISSR-PCR 4" 1t 25 5 1) 5% i
1.50 pmol/L;2. 100 ymol/L;3.150 pmol/L;
4. 200 pmol/L;5. 250 pmol/L;6. 300 pmol/L;
7.350 pmol/L;8. 400 pmol/L; M. Marker DL 2 000
Fig. 5 Influence of dNTPs on ISSR-PCR
in Lycium barbarum L.
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7 B ORI X AT ISSR-PCR 4 4% 45 2R 1 52 i)
1.48.0 C32.48.3 C33.49.1 C34.50.0 C35.51.4 C36.53.1 C37.55.2 C38.56.9 C;9.58.2 C;10.59.1 C

Fig. 7 Influence of annealing temperature on ISSR-PCR in Lycium barbarum 1.
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*1 MICISSREYWERETEZYSEMEKTE
Table 1 Nucleotides sequence of ISSR Primers and their polymorphism of bands

9 o - \ RARE  ZERARE  ZELALE/ Y

Primer Sequence Tm/C Ta/C Number of Numl;gr of Percemz{ge of
total bands polymorphic bands polymorphic bands

UBCS811 (GA)sC 52 53.1 8 7 87.5
UBCS815 (CDsG 52 53.1 5 4 80
UBC823 (TC)sC 52 53.1 5 3 60
UBC825 (AC)sT 50 51.4 A 2 50
UBC834 (AG)s YT 54 55.2 3 2 66. 7
UBC840 (GAsYT 54 55.2 3 1 33.3
UBC844 (CT)HsRC 56 58.2 3 1 33.3
UBC845 (CTsRG 56 59.1 5 5 100
UBCS853 (TC)sRT 54 55. 2 6 5 83.3
UBC857 (AC)sYG 56 58.2 7 6 85.7
UBC873 (GACA), 48 49.1 7 6 85.7
UBC878 (GGAT), 48 49.1 5 4 80
UBCS879 CTTCA); 42 48 6 5 83.3
UBC886 VDV(TC), 54 55.2 8 6 75
UBC890 VHV(GT), 54 55.2 5 4 80
SE-¥ Average 52.1 53.9 5.3 4.1 76.3

H T SRS, Ta. 51958 KR JE . Note: Tm. Melting temperature; Ta. Annealing temperature

M 1 2 3 4 5 6 7 8 9 1011 12 13 1 2 3 4 5 6 7 8 9 1011 12 13 M

UBC834 UBCS815

B8 13y MuAl Rl ST b4 L 43 51 L UBC815 A1 UBC834 5| 4 i) ISSR 44 45
LR 1552, 40 2 553, TAZ 3 554, 04-03-32;5. 04-03-29;6. 06-16 7. L7758, /NFENT 5 9. B TAZ 1 55
10. BT 2 B 11 AERE AL 3 5512 JE 8% 04-03-32;13. £ 06-16; M. Marker(3 kb DNA Ladder)
Fig. 8 ISSR amplified products of primer UBC815 and UBC834 of the 13 Lycium barbarum L.
1. Ningqi No. 1;2. Ningqi No. 2;3. Ningqi No. 3;4. Gouqi 04-03-32;5. Gouqi 04-03-29;6. Gouqi 06-16;7. Beifang;8. Xiaomaye;
9. Huapei No. 1;10. Huapei No. 2;11. Huapei No. 3;12. Huapei 04-03-32;13. Huapei 06-16 ; M. Marker(3 kb DNA Ladder)

2.4 13HHRRMEMBKNELESS ISSR BX FE .78 DNA K- FAAE T — 2R E R,

S T 4215 Ningqi No.1
LT 8 7 ) 5O PR L DPSVS. 01 9 UPG- ?%*%‘:gleuapeiNO-l
N 2% Ningqi No.2
MA X} 13 M AL B B4 B AT R A b . AN IS- TS HuaﬁgiNo.zj_
SR FRic ) R0 () O AT PUIE L 13 4 itk ) AT ?*éj;zu;.xm.r;ay:
s N NV NS _~ = ingqi No.
LTS R0 538 2 AN e — R BE A AT AT 1 B R 2205 403 2 Huapei No. 31—
AEIGAERR T AD 2 5 RO ARG A AR /N BRI LT A 3 06-16 Gougi 06-16
=] b 1 IS S e A £ 3506-16 Huapei 06-16
T AR RERAAR (06-16 M HAEBEMEMR s 0 —KBF & f 04-03-32 Gougi 04-03-32
04-03-32 F FAE B A BR L 04-03-29 FIdbJy. MERs4E ZEi%04-03-32Huapeio4-o3-3zj:'_
. G . o 04-03-29 Gougqi 04-03-29
SBORE TR 15 T 25 0 THE 3 5 Rt L06-16 1k 77 Beifang
RGO RO LI AL 22 Rl 5 04-03-29,04-03-32 3% 0.000.10 0.200.290.39 0.49
Y0 R, 04-03-29,04-03-32 4 BEAS #5527 AD 1 o B pEEE
=D = > TR Ju . ‘# :H:/\ Q Y
ij”’g%&jm%ﬁ’*ﬁ’ M '3:”"‘35%3% 9 13 fH RN BB ISSR B
BOL . HHARE LR MEROE. T 2 5. T4 3 Fig.9 Dendrogram of the 13 Lycium barbarum L.

7.04-03-32 2 AL 2 5 % I Ao 2 B9 FE AR R AR S RERR AT based on the result of ISSR data
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