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Optimization for ISSR Reaction System of Wild Soybean and Its Utilization in
Distant Hybrid Identification
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Abstract; Genomic DNA of Glycine soja was tested as the template ,optimization experiments on some important parameters af-
fecting ISSR-PCR amplification were conducted to establish an optimum system suitable for ISSR-PCR of hybrids of Glycine so-
Ja x Glycine max. Orthogonal design was used to optimize ISSR amplification system of the hybrids with five factors ( including
DNA template, Taq polymerase , primer, dNTP and Mg>* ) at five levels, respectively. Then using the best system to study the
genetic relationship among the lines. According to the results of orthogonal test,the order of factors affecting the ISSR-PCR re-
action of Glycine soja was:Taq polymerase > Mg®* > primer > DNA template = dNTPs. A suitable ISSR-PCR reaction system
was established, its total volume was 20 pL, containing 50 ng DNA template, 0. 5 U Taq polymerase, 1. 0 pL primer
(10 wmol-L™"),3.0 wL dNTPs(25 mmol-L ™" each),2.0 wL Mg** (25 mmol-L™") and 2 uL 10 x PCR buffer. A total of
109 loci were amplified with 10 primers, the polymorphic loci percentage was 60.23% ,the primer S23 could distinguish all the
tested materials. All the tested materials were divided into three groups using cluster analysis. S001,5002,2,5,8-1 and 84
were divided into the first group,29,SF,NY ,ZS,0004 and PZ were divided into the second group,Y was the third group.
Key words: Glycine soja ; Orthogonal design;ISSR ;Hybrid identification
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Table 1 Test materials and their basic characteristics
WHR ERIME BEYEME TR Tift ¢ B MWHR AR G59E 1 iR Fift K¢ 1
Line  Growth habit Pod bearing habit Seed shape Seed coat color || Line  Growth habit Pod bearing habit Seed shape Seed coat color
0004 AL AR e i) 2 EERA WA R TR i)
SF HAL AR B Eigi) 5 g TR KAMGEIE Egih
NY HAL AR B Eigish 8-1 Har WA PR BN e 2231
PZ HAL AR Gl E ) 84 =0 AT R GV ekt
YA HAL AR P i 29 FEH JoRR iR X
S001 EAY AT R Jr M ES= 3 Y g TR HiBE R
S002 ks To kR KA BIE Re
1.2 Fix buffer, fzJ5 F ddH,0 %2 20 pL. 507 H Taq K&
1.2.1 DNA sy B A s g eml KL AT dNTPs 55385012 Thermo 23 %] o

SRR R T A R K 2 6 ~ 8 om, &S KA R}
REALIZEHL 10 PRBYIBORT i 2y i AT IR A, ) P RS 2k
PRIZH DNA G2 6 (CRAR A /77 i) $2 HU DNA . 2
SERUT , FH 1% By Aeowivae ise o vk gk 4 T 40 BE A
1.2.2 PCR#kZ#9ERZIT KRHSHES KF
Ly (5°) 1IE &2 iR 56 8 31, X Taq B, Mg®" . 514,
dNTPs Fl1 DNA #itk 5 ¥ 0y HiE ik, [
&, Ak DNA H & 43 %1 4 10,20, 30,50 F1
60 ng, Taq fiff & 43 % & 0. 250, 0. 375, 0. 500,
0.6254110.750 U, 5% (#kE 10 pvmol-L’l ) FHE
WA 0.5,1.0,1.5,2.0 1 2.5 uL, dNTPs ( ¥ /&
25 mmol-L ™" each) il Mg** (¥ & 25mmol - L")
= 1.0,1.5,2.0,2.5 Ff13.0 pL, 1IEREIT
25 Fih S W A FR (R 2) , 45 O IR R SRR
20 pL,BREA L5 ASBE RSN, S5 hA 2 pl 10 x PCR

PCR i £ ABI LR 14 L k17, PCR #4
FW R F R :94°C FAE 4 5 min;94°C 281 30 s,52°C
Bk 1 min,72°C ZE{#1 2 min, §E ¥ 40 ¥k ;72°C I fif
10 min ;4°CARAF
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AR, 51 Tm 8 FE e, 5 E (Tm +3)C |
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VE K51 0 e 1R I
1.2.4  5lahifit  MITA HEEUR ) b B FR A ik K
T T RAAF A7 7 B 30 25 501 19 S0 A K R B 2% 58 I AR vk
% 0004 F1 S001 f) DNA #£ 5 AEREHT , XF Sangon 2%
Al G U 50 A5 I TR i 1, E Hh BUAR 22 etk
ety 1951 Wi — 20 T A b ) ISSR 474
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Table 2 Factors and levels in 25 treatments

TR DNA template Taq polymerase Primer dNTPs Mg**
Number /ng /U /uL /ul /L
1 10 0.250 0.5 1.0 1.0
2 10 0.375 1.0 1.5 1.5
3 10 0.500 1.5 2.0 2.0
4 10 0.625 2.0 2.5 2.5
5 10 0.750 2.5 3.0 3.0
6 20 0.250 1.0 2.0 2.5
7 20 0.375 1.5 2.5 3.0
8 20 0.500 2.0 3.0 1.0
9 20 0.625 2.5 1.0 1.5
10 20 0.750 0.5 1.5 2.0
11 30 0.250 1.5 3.0 1.5
12 30 0.375 2.0 1.0 2.0
13 30 0.500 2.5 1.5 2.5
14 30 0.625 0.5 2.0 3.0
15 30 0.750 1.0 2.5 1.0
16 50 0.250 2.0 1.5 3.0
17 50 0.375 2.5 2.0 1.0
18 50 0.500 0.5 2.5 1.5
19 50 0.625 1.0 3.0 2.0
20 50 0.750 1.5 1.0 2.5
21 60 0.250 2.5 2.5 2.0
22 60 0.375 0.5 3.0 2.5
23 60 0.500 1.0 1.0 3.0
24 60 0.625 1.5 1.5 1.0
25 60 0.750 2.0 2.0 1.5
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Electrophoresis detection of genomic DNA of Glycine soja and

part of the lines from the cross of Glycine soja x Glycine max



462 NI S 4 1

2.2 ISSR RN RWHE

2.2.1 A B & AKX ZISS-PCR B E #) %
AR 388 Pl 3 nT U 55 Bk B A SRR A, X 1
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Table 3 Data analysis of orthogonal test

45 DNA template  Taq polymerase Primer dANTP Mg>* b By
Number /ng /U /L /L /uL Amplified bands
1 1 1 1 1 1 4
2 1 2 2 2 2 5
3 1 3 3 3 3 6
4 1 4 4 4 4 8
5 1 5 5 5 5 7
6 2 1 2 3 4 5
7 2 2 3 4 5 6
8 2 3 4 5 1 6
9 2 4 5 1 2 6
10 2 5 1 2 3 5
11 3 1 3 5 2 4
12 3 2 4 1 3 4
13 3 3 5 2 4 8
14 3 4 1 3 5 5
15 3 5 2 4 1 6
16 4 1 4 2 5 4
17 4 2 5 3 1 4
18 4 3 1 4 2 5
19 4 4 2 5 3 7
20 4 5 3 1 4 7
21 5 1 5 4 3 4
22 5 2 1 5 4 5
23 5 3 2 1 5 6
24 5 4 3 2 1 6
25 5 5 4 3 2 6
P18 - BR B0 Sum of the amplified bands

K1 30 21 24 27 26

K2 28 24 29 28 26

K3 27 31 29 26 26

K4 27 32 28 29 33

K5 27 31 29 29 28
R 3 11 5 3 7
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Table 4 Variance analysis of orthogonal test results

T3 2K RSO = 0E ¥y FAH Fy o
Variance sources SS df MS F value
DNA template 167.990 4 41.98 0.53 6.39
Taq 2439.51 4 609. 88 7.72*
Primer 464.20 4 116.05 1.47
dNTPs 167.90 4 41.98 0.53
Mg? ¥ 908. 64 4 227.16 2.88
%2 Error 316.05 4 79.01
$43+ Total 4464.20 24
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FBTEY A5 B L X S Y B2 ) A 3k B B K
S ABRT S 24 48 Sl 118 5 B R S 3G T B R T e
AR R . BARAY Mg® ™ e B ] PRI RS S e 44
RAE1.2.3.45 8 Mg 6 S HEN2.0 pL
B 2.5 wL B, 373G S5l i T, TRV T, KR
g [ 0 R R IE T4 45 SRR T ) SR R R

DS SEY BN, R, ik R
1,10 14 18 Fi 22, 1 5t id 22 X ox 8RR vy
W SRR AN P IR R 4.5 13 [ 20 45
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FHERH S5 RS2 /N AT 456 HA 3 R &R ik
AT A R ORI i/ Vi o IR A I IR P 1 45
R 19 & W R BTG IESCRE s R, HEr
PR ORI A5 B SR T b I A E AR R S
WMHBEARING, e M RaE R NARR (K 2),
BPAE SR 20 pL (R &R 145 2 pL 10 x PCR
buffer , 1% #iz DNA 50 ng. Taq 0.5 U. 51
(10 wmol+L™")1.0 wL Mg’* (25 mmol-L"")2.0 pL
K dNTPs (25 mmol+L"")3.0 pL,
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Fig.2 Amplified results of 25 systems about ISSR-PCR orthoronal design
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B H BB , A SR (EI3) o Ktk 519
S6 11 il iR R LA Sy 58°C . FEHEAT H AL S 1)
ISSR 4" ¥4 16 4% 5 T T {H 3°CAE IR KOREE
2.4 BESHUEDW

2.4.1 % A&MALE  J#XT Sangon 2 FE A R 50

AT VY HEA TR , 6 1 41 7 ) DNA S50 LT
Wt 2 A SR R Y 10 4S5 R T A ki
W RLEFT ISSR-PCR 9714 (& 4) . TLAG I A7 o5,
109 A4~ P EA G e 935 1 6.9 kil , 28N
SR 69 AN, Z AL H 43 60.23% , Uk B A
BHEFAAERR L8 S, Forbg |4y S23 P34 i iy
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Table 5 Primer sequence and amplification results

Elk7 FFH(5'-3") R LR EZOYOASN R
Primer Sequences Total loci Polymorphism loci Polymorphism percentage/%
S30 AGAGAGAGAGAGAGAGGA 15 11 73.33
$40 GAGAGAGAGAGAGAGACA 8 2 25.00
S36 ACACACACACACACACGC 17 12 70.59
S39 GAGAGAGAGAGAGAGACG 11 5 45.45
S41 CTCTCTCTCTCTCTCTA 7 6 85.71
S9 GAGAGAGAGAGAGAGAT 13 4 30.80
S23 ACCACCACCACCACCACC 14 14 100. 00
S29 AGAGAGAGAGAGAGAGGG 10 6 60.00
S35 ACACACACACACACACAG 5 2 40.00
$43 CTCTCTCTCTCTCTCTTC 7 5 71.43
it Total 109 69 —
SEH%C Mean 10.9 6.9 60.23

|
S00L S002 2 5 818429 PZ ZSOOASF Y N M

4 S|¥23WFERERESRIEXE
FZERERR ISSR B4R
Fig.4 PCR amplification result of Glycine soja and
the lines from Glycine soja x Glycine max
using primer 23
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Ab R 13 ABERE D =K :S001,S002 .25 \8-1 Al
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Fig.5 Cluster analysis based on genetic similarity

coefficient of Glycine soja and the lines from

Glycine soja x Glycine max
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PP FREE RIS R S N 4 AKOF SRS 4 1
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19 4 ISSR B W7E 2250 S A B H 2 Fh v A7 38
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PRI SR BRER” TS, T R 2858 B Ah SR AL B S
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MO TS5 T 260 F AR L S2VE, I T
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> #ii DNA = dNTPs,, i 5 e 4 52 W 4 2 9 1A
DNA 50 ng,Taq fi# 0.5 U. 5% (10 wmol - L")
1.0 uL.Mg>* (25 mmol - L™') 2. 0 pL K dNTPs
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1) Tm {E 1 3°C
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