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Taq i BBIKE . ANTP #REE . MO IR . IR E 5 MR FRBEAT T4k 45 R W EARL 25 pL (3 5 ISSR-PCR
SNEAAA Ry 45 ng B DNA, 1 U Tag ®, 2 mmol/L Mg®*", 0.6 uymol/L 3[##10.1 mmol/L dNTP, 7%
filh EXH R BT AN, B S AR INIRECH 45 k. FIRZME R, EEUGIY) 823 Xt 8 M BHEATY 8, W0IFE T 1%
WRRETE. AT B SIS ISSR R M RIRAE R, A4 ERI LS FARCBORBEATA K3 SR 5T R 8 A% 777 TH R
FBE B AR B
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Optimization of ISSR-PCR Reaction System and Its Verification in Com-

mon Bean

Yang Jing B4, Zhang Guangchen 2
Jilin Agricultural University, Changchun, 130118
Corresponding author, gczh2005@126.com; = Authors

Abstract The genomic DNA of common bean was extracted from tender leaves by DNA secure plant kit method, and optimized
ISSR reaction condition with it as template. We established optimum ISSR-PCR system for common bean using ISSR-PCR
amplification with five factors (Taqg DNA polymerase, DNA template, dNTP, Mg2+ concen- tration and primer). The optimum
reaction system with 25 plL tota reaction volume contains 45 ng DNA template, 1 U Taq DNA polymerase, 2 mmol/L MgZ+, 0.6
umol/L ISSR primer and 0.1 mmol/L dNTP. The suitable cycles was 45 cycles that screened from three different treatments. 8
soybeans were easily amplified with primer 823 under the optimized reaction conditions. This reaction system will provide a
technological base for germplasmand genetic study in common bean.

K eywor ds Phaseolus vulgaris L., ISSR, System optimization

¥ & (Phaseolus vulgarisL.) & tH 5 FREE A Ao Fiaidi R GRS EMs 2. W s 1t
BORIE I G2RON A, 1997, R &M H ik, R JEIR e 7 N S Rl BT 48 8 5 T L BUS — %
pp.222-249), TEHERH 4 (T X)W H5, . HArR M ARl EZ AT RAPD (Beebe
P EEEN AR, TEECKIHIRA S etal., 2000; 28RN FIHITHI, 2002; FhGEST, 2003),
M EZFEWAESIAEER TR R Z . DL SSR (HEHSE, 2012; T Hi%E, 2009)F1 SCAR (i %,
TE R A AR A R BRI A BN 201)bRid, KT3EE ISSR 2 Fhric BB 7 HRkE R
PR IR IS 2RV, BE S FAEMFERIRE, Bl .
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ISSR (inter-simple sequence repeats) /& F T3 1
2 ANPE B A IARAR SSR AL i) 781 () —Ff DNA
ST RRCH AR (Zietkiewicz et al., 1994) . R P[]
— ISSR 5| %¥)% 5| [F] i 5 P AN B8 AH 77 180 AH R
SSR HEJFHI TANE &, HA HEIX 2 4> SSR A s 1]
. ISSR 43 FHric il PCR =4l $2 it Lk
RAPD. SSR #il RFLP H A E 2 AN, WinE
=1 G S/ 3 R A i B V= R 7/ (T
(Tantasawat et al., 2010). 5 1% G 4 fa (Il e A 5,
2002). FEDAEALGEAE 757, 2003)FFH 5T B U 1) 5%
ZREVE T (AL, 2012) 55 7 TH IR 9. AN 708
IR R AR AR SR . ISSR-PCR [ B A4
R, NG TERAZS FAMCE AR T A RS TR
B AL T T RRE 70 B85 R BEA

18R 54504
1.1 DNA RER

FRE A FE K 20 DNA FH 1%01) B SR e e v ik A
W, L A, R EVE TSR EUY DNA F B
ot IR HAREST, v T 5 B ISSR-PCR ¥
FA AN Y66 BE TG DNA 9K 126.1 ng/ul
OD2gp 15 ODago HUfE A 1.89, HJ %1 RNA Z&Ji R /b
ODyso 5 ODago HUAE Jy 2.20, 5 B R H G 25 A1/
ST, FTHEHC DNA 84, a1 ISSR ¥

.

1.2 | SSR-PCR J= B2 5 & 82 0e R & ()5 &
1.2.11SSR-PCR J ¥+ Taq Jfg H = F1Hf 2

Taq fif A [ B2 32 2 g0 R 21 (/NI 4, 2007),
P& KR E Ry 3G R SE R R ] 2 7]
A, Taq BN 1.0 U I A E MRS E 4 19 26717
Y Taq B E/NT 1.0 U I =/, B Taq
BN, P A B B3N, B3 &y
HyREUMERILS, U Taq BFE 1.0 U CLB2LfE
F LBR. FrLATE 25 ul [ Mifk &, HefE

2 3 4 5 [ 7 3

1 3¢5 DNA HIpk&E R 7 1~8: K1 Fral3e s dfh
Figure 1 Electrophoresisresult of DNA on common bean

Note: 1~8: Varieties of common bean listed in the following
table 1

Mo 2 3 4

2 Taq BgEXT I1SSR (15200

¥E: M: DL2000 marker; 1: 0.5U; 2: 1.0U; 3: 1.5U; 4: 20 U; 5:
25U

Figure 2 Effect of Tag DNA polymerase concentration on ISSR
amplification

Note: M: DL2000 marker; 1: 0.5U; 2: 1.0U; 3: 1.5U; 4: 2.0 U;
5:25U

Taq &N 1.0U.
1.2.2 ISSR-PCR 5 Jvi H iR F £ (1) s 2

ISSR-PCR  Jst W e A5 AR 4 388 o7 3 Bl e K, 3
B RAR FH & T AR B (R e v, IR,
PR AR s WK S, WS AH RGN
ks S 1 P (8 4445, 2006). H <] 3 w4,
PR 54 25 ng. 45 ng Al 55 ng i A= AE 5 B fs
SERAT G4y, 7E 65 ng I 32 A ANTEIT, 3
Wb, DRI AR SE S 1ISSR-PCR AR & 1,
PR HL 45 ng AEL .
1.2.3 ISSR-PCR J i+t dNTP H & [ &

dNTP /£ PCR S BifFI R}, & FEAR U 1847
Wb, semaUR, HE P ANTP R B S 2L
PV R 2 T80 PCR £, 1T H IR

M1 I 2 4 5

3DNA X} ISSR {5

7 M: DL2000 marker; 1: 25 ng; 2: 35 ng; 3: 45 ng; 4: 55 ng; 5:
65 ng

Figure 3 Effect of DNA concentration on ISSR amplification
Note: M: DL2000 marker; 1: 25 ng; 2: 35 ng; 3: 45 ng; 4: 55 ng;
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5:65ng

Ry 1S o B 1< 4 o7 DUE H, INTPIKEAE 0.1~ 0.2
mmol/L 2 [a] i = A= 1 2% iy B T H G i R I 4
2L, 0.1 mmol/L (1) INTP T 16 46 15 70 R
i, MHIREE KT 0.2 mmol/L i 2617 B BBk, i
dNTP K Z 4 0.1 mmol/L HLEGE & A M NAK R .

M L 23 4 3J

4dNTP EX] ISSR (1540

VF: M: DL2000 marker; 1: 0.10 mmol/L; 2: 0.15 mmol/L; 3:
0.20 mmol/L; 4: 0.25 mmol/L; 5: 0.30 mmaol/L

Figure 4 Effect of dNTP concentration on ISSR amplification
Note: M: DL2000 marker; 1: 0.10 mmol/L; 2: 0.15 mmol/L;
3:0.20 mmoal/L; 4: 0.25 mmol/L; 5: 0.30 mmol/L

1.2.4 1SSR-PCR % 37 H Mg FH & 111 5

Mo W BLEE RN Taq DNA RS EEINE I,
HOLRE PCR 775 Ry 3 14 e 5.3, Mg
W AR S P Taq BEIIETE, M= Zdd; K
U= 2 (A A LS o S A TR S E R L
#, 5 fr, M@ IRERE 2 mmol/L 30U i
.
1.2.51SSR-PCR & . H 5| ) F = i e
51 B2 ISSR-PCR 1 () S LK K. 5l
VIR FERAR, §Hcmss, 0 g1k

M L 2 A4 3

5 Mg2+5:%F ISSR {1540 VF: M: DL2000 marker; 1: 1.0
mmol/L; 2: 1.3 mmol/L; 3: 1.6 mmol/L; 4: 2.0 mmol/L; 5: 2.3
mmol/L

Figure 5 Effect of Mg2+ concentration on ISSR amplification
Note: M: DL2000 marker; 1:1.0 mmol/L; 2:1.3 mmol/L;
3:1.6 mmol/L; 4: 2.0 mmol/L; 5: 2.3 mmol/L

31

FEORK R, 5 T S B O 1 = A R R e e g
B, BN GI Y R AR TR (S AR, 2012). H
e mTm, S IE N 0.6~0.7 pmol/L i 7] 22 A i
IS (938G 260, A5 IREELE 0.4 umol/L 1Y,
i/ HALSS . DRIEAE BE 5 DRUE 2% 7 T8 T 1 25 2R
N, BRI G &, B 5143 E )y 0.6 pmol/L
NEH.

6 SV EXT ISSR (5

¥E: M: DL2000 marker; 1: 0.4 umol/L; 2: 0.5 umol/L; 3: 0.6
umol/L; 4: 0.7 umol/L; 5: 0.8 umol/L

Figure 6 Effect of primer concentration on ISSR amplification
Note: M: DL2000 marker; 1:0.4 umol/L; 2:0.5umol/L;
3:0.6 umoal/L; 4: 0.7 umol/L; 5: 0.8 umol/L

1.2.6 ISSR-PCR J5 N H 1 4 R B4 1 1 o

ISSR-PCR 724 (1) 7= & 2 G M B s K, 16
W%, 5l JEH >, W
FEYV RS, SRS . AHE U 51 823 X
B MR R ISR EHEAT DNA §738, AR IR
351K, 40{RA45IR. SEREH, 45 RIGHAEYHY
St lE i, SaniEmn, HARPE AR ERR R Y1
MG 35 KAIEHAN 40 IRAGIY 38 267 355 o
I 45 G AN R IR (1] 7).

7 PEMREN ISSR IR IR

7E: M: DL2000 marker; 1: 35 cycles; 2: 40 cycles; 3: 45 cycles
Figure 7 Effect of cycles on ISSR amplification

Note: M: DL2000 marker; 1: 35 cycles; 2: 40 cycles; 3: 45

cycles
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1.3 XAk JE 5 | SSR-PCR 44 & K HIE

A P (R T B A N LE A SR S ISSR ke
A& £(25 ul)Ny: #itk DNA 45 ng, TaqfiF 1 U,
M™% 2 mmol/L, 54 )¥ 0.6 umol/L, dNTP
WP 0.1 mmol/L, &R AT ZEK: 45 IKTE

I IR R 2 519 823 %% 1 Fn i) 8 1
RFAEM G FIRATY 1R, BEMRNI S
(2% ISSR-PCR 1A R R . 25 R IR 8 1K G i
VIgey e mE M Ar . AN R B BE T %
i, WAL ) ISSR-PCR 1k R fa g Al 5, EHT
S IR 2RI RO GOk R AL (14 8).

B FUR B DK SR AT T 75 1000 Taq Bl &L A5EAR
DNA WK, dNTPIKSE. Mg® k. SIMIKRE . 1
IRUCEL 61521 PCR J M A I 32 BRI 3 AT Ak
i i, LT EEEEN ISSR RNAAR: &
NSRRI 25 ul, Buffer 2.5 ul, 14 DNA 45 ng,
Taq 9 1U, MgPIKSE 2 mmol/L, 3I4ikE ) 0.6
pumol/L, dNTP A 0.1 mmol/L, HEmr AL
PR IK: 45 G ik R NFIH 1SSR bricdts
RIF & 2 38 4% 22 B 1 43 W ARG 2t 3o A% 14 B35 58
T At

8 514 823 1 8 1 PRI ISSR H 45 14 M:

DL2000 marker; 1~8: % 1 Fid3E & i

Figure 8 Result of ISSR-PCR products of 8 different varieties
amplified with primer 823

Note: M: DL2000 marker; 1~8: Varieties of common bean listed
in the following table 1

23R

KT ISSR Ak R @, ZH AN
FHRE A, Taq BEREE IR A 3B (5 /NI EE,
2007). Taq F§H &SR E B M PCR P41 %
A, B D, i 5 ] AR
M1 . RHF T4 LU S Taq BRI &N 1 U,
£ 8 AN Bl K SR P A SR BT - Mg™ 2 Taq

32

IR A ST 4 TR 1K, M R (I 37 19 7 4
/> B SS, TTRERE B INTP X4 Mg P A R 4t
Ve FH B A Tag B, 38 B M g™ I % AT 48 PCR
SN £ O E T, X 53155 55 (2010) B AT
GER 8 TR RILEIY) K DNA K EEXT PCR
PR LE, X 5% (2010) % 15
L FA—

ISSR [ J87 4% 1 AR A X 47 16 25 SR 5ok, 5
VIR KRN 1SSR I B 45 A EE R, A
P 22 H 51 038 IR S AR AR DA IR 5 B i o
P8 iy LU BOEMT, SRR ARG, &
NI RIS B R O IE A IR KR .

IMK 5T
3.1 ik

AT 5T LA PR 5 BB BT+ SR E Y 8
3325 B ARM (B FR, SR M v bkikaE W22 1),
T 2013 4F 1 HFRE T RO K e 22 e N T
SARFEN BN I I AR 2 T R AR
-80CUKFEIRAE & H

Taq M, dNTPs %24 Fermentas &, HF5T
It 1SSR 5471 808 A1 823 (1175143 51 N (AG)8C Fll
(TC)8C, i il TAMF AN T & .

3.2 ZF 4 DNA 25

KRR 4 DNA $REGR A SR EGE &
DNA, HEAMr AICEETHAT 0.8%5 i Al ik I FEL Ik
Kl DNA FOIREERNZEE . 4 Tt N4 DNA 7
FeF) 10 ng/ul, fRAFT-18'CIKFT#H -

3.3 PCR-ISSR & Rifk &%t REF

ISSR-PCR [ BAZST 9: 94°C T 5 min;
PLURFEFF UGS 40 ¥R: 94°CA5 1% 40 s, 54°CiB /K 45's,
72°CH#EM 80 s; feJn T 72°CHEfH 8 min, T 4T
1ERBARAE(E 2)o

3.4 PCR F=Hy HA il

ISSR-PCR (147 34 7= 41 FH 1% i H e Hh vk
AT . B 1.5 ul IRy i fe 7715 7.5 L 437
YT — M PE F& EWFTIRAF B I SUFEAL
H1, {E 0.5xTBE B HLIKZE M+ 120 V 1H & HLIK,
B [H] 2524 40 min.
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Table 1 Number, varieties and sources and of samples

B meirEFr FiR
Number Varieties 574 Sources
1 e R R =R R Z R TR

Zihma didou Horticultural Research of Jilin City Agricultural Sciences Academy
) [l 905 i Rl R E R TR

Yf;ﬂffﬂg 205 Horticultural Research of Jilin City Agricultrual Sciences Academy
. jl’*‘ B ) i Rl R E R TR

Trujia 15 Horticultural Research of Jilin City Agricultural Sciences Academy
. Al F s HE LA R R

Zihui‘ }’G_Udﬂu Jilin Province Vegetables and Flowers Institute of Science
. =2EhE BTz s i

iuan\g}ﬂi}foudou Tilin Province Vegetables and Flowers Institute of Science
5 =EX]= EE R AR T R

Ji/feng FEUd?:lll Jilin Province Vegetables and Flowers Institute of Science
] KREB2S fEm R R EIREZ 7R

Changneng 2 Horticultural Research of Changchun Agricultural Sciences Academy
- ERAEL= Bl

Jinong 1

Horticulture College of Jilin Agriculture University

2 ISSR BRIt

Table 2 Design of optimal ISSR reaction system

S [E] = Tag B8(U) B (ng) dNTP (mmol/L) Mg (mmol/L) S|4(pmol/L)
Influencing factors Tag polymerase (U) Template (ng) Primer (mol/L)
1 0.3 25 0.10 1.0 0.4

2 1.0 35 0.13 1.3 0.5

3 1.5 45 0.20 1.6 0.6

4 20 a5 023 2.0 0.7

3 25 63 0.30 23 0.8

(WAL 0N

W 2 A6 R R 56 e T AT 56 BIF 7T K AT
N FHSERRBE AL BE 3 SR SCHIRR R S A 5K
ERAT TR B KN, 7R TR
SCMEE A RARE A B B[R R R & I SO

B

AW FE T A RIS ARk e 3 AT AL B 2 B el
ST EME A RIET e H AR R
fel & 22 e A AR T AL A2 e b 2 e fit, TRt A
ARSI SR B B MARL R RE S
IR LIRS .

SR
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