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Optimization of ISSR-PCR Reaction System of Ustilago scitaminea Syd.
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(1. Guangzhou Sugarcane Industry Research Institute / Guangdong Key Laboratory of Sugarcane Improve—
ment and Biorefinery Guangzhou 510316 China; 2. Department of Plant Pathology South China Agricultural

University Guangzhou 510642 China)

Abstract: Using mating-type isolation of Ustilago scitaminea as material genomic DNA of Ustilago scita—
minea was extracted by CTAB method. At the same time several factors which might affect ISSR — PCR ampli-
fication in Ustilago scitaminea genomic DNA were analyzed and a better system was established. In the total
volume of 25 pl there were 1.5 U rTag DNA polymerase 2.0 mmol/L Mg’* 0.2 mmol/L dNTP 0.2
pmol /L arbitrary primer 1020 ng template DNA and 1 wL10 x PCR buffer.
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e . ISSRPCR

DNA “Tag  Mg>* .dNTP.
1
1.1

1 o
1.2
VANTP.rTag 10 x PCR buffer( MgCl,)  DL2000 DNA marker TaKaRa( )
EB ISSR
o BIO — RAD DNA Engine Peltier Thermal Cycler PCR Gene Genius Biomaging System

o

1.3 DNA
(CTAB ) ; Tab.1 A list of U. scitanminea mating-type isolates used in this study
. ( )
Code of isolate Geographical origin Host ( Sugarcane variety) Mating type
YePS 1 ( ) 134 +
28 °C 200 r/min 2 ( ) 134 -
1 ~24d 3 ( ) 97 -639 +
0Dy, 1.2 2 mL 4 ( ) 97 -639 -
2 mL 5 ( ) 22 +
12 000 r/m 5 min 6 ( ) 22 -
900 L 7 ( ) 10 +
65 C 20 ¢/L 8 ( ) 10 -
CTAB 65 C 9 ( ) CP94 - 1100 +
1~2h 10 ( ) CP94 — 1100 -
900 L / 11 ( ) 22 +
(24:1) “p7 ” 2000 6 —2011 6
30 s 12 000 r/min “ 47 for positive mating type “— ” for negtive mating type. Smut whips of U. scitanminea
10 min were collected from June 2009 to June 2011.
2 mL (24:1) 12 000 r/min
10 min 1.5 mL 1/10 5 mol/L NaCl
-20 C 20 ~30 min 4 °C 12 000 r/min 10 min
70% 50 pL (
) 4 <C DNA -20 C o
1.4 [ISSR -PCR
ISSR - PCR 5 DNA.Mg’* .dNTPs.rTag DNA
4 ~10 ( 2)s 104( ATGAT-
GATGATGATGATG) 2 ISSR
4
1.5
194 °C 5 min; 94 °C 30 s 50 C 45 s 72 C 2 min
38 ; 72 C 8 min. 10 pL 18 g/L ( EB

) 120 min( 95 V)
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2 ISSR-PCR 5

Tab.2 A scale of five components in ISSR — PCR reaction system

dNTPs/ ! DNA/ng Mg ! rTag /U
No. of treatment  ( mmol * 1.°') Cpumol = 1.7) Template DNA (™M L) rTaq polymerase
Primer Mg’ " concentration
1 0.05 0.1 100 0.5 0.5
2 0.10 0.2 50 1.0 1.0
3 0.15 0.3 25 1.5 1.5
4 0.20 0.4 12.5 2.0 2.0
5 0.25 0.5 6.25 2.5
6 0.30 0.6 3.13
7 0.35 0.7 1.56
8 0.40 0.8
9 0.45 0.9
10 0.50
2
2.1 DNA
DNA 0D,y /0Dy, 1.8 2000 bp
100 ng/pL 1 000 bp
ISSR-PCR . Frodi
2.2 Mg** ISSR-PCR 250 bp
Mgz * Tag DNA Mg2+ 100 bp
Taq o dNTP M: DI2000; 1 ~5: Mg*”* 0.511.52.02.5 mmol/L.
Mg** . (1 Mg * M: DL2000 DNA marker 1 -5:Mg’* concentration 0.5 1
1.0 mmol /L Mg** 1.5 2.0 2.5 mmol/L.
1.5 ~2.0 mmol/L 1 Mg ISSR-PCR
Mg . Mg Fig. 1 Effect of Mg’* concentration on ISSR-PCR
2.0 mmol /L : Mg2+ amplification in U. scitanminea
2.5 mmol/L
. Mg2+
2.0 mmol/L o
2.3 ISSR-PCR
ISSR-PCR
M: DI2000; 1 ~9: 0.10.20.30.40.50.60.7 0.8 0.9 pmol/L.
M: DI2000 DNA marker 1-9: primer concentration 0.1 0.2 0.3 0.4 0.5
dNTP 0.6 0.7 0.8 0.9 pmol/L.
Taq o 2 ISSRPCR

Fig.2  Effect of primer concentration on ISSR-PCR amplification in U. scitanminea
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9
( 2
0.1~0.4 pmol/L
’ ’ 2 000 bp
0.5~0.9 pmol/L 1000 bp
750 bp
° | 500 bp
0.2 pmol/L o 250 bp
2.4 DNA ISSR-
PCR M: DL.2000; 1 ~7 100 50 25 12.5 6.25 3.13 1.56 ng.
7 M: DL2000 marker; 1 —7: DNA template 100 50 25 12.5 6.25 3.13 1.56 ng.
DNA 3 DNA ISSRPCR
( 3) Fig.3 Effect of template DNA concentration on ISSR-PCR
DNA amplification in U. scitanminea

DNA 50 ~1.56 ng

S S

. 25 plL
ISSR-PCR 10
~20 ng DNA o
2.5 dNTP ISSR - PCR

dNTP
M: DL2000; 1 ~10: dNTP 0.05 0.1 0.15 0.2 0.25 0.3 0.35
0.4 0.45 0.5 mmol /L.
dNTP M: DI2000 marker 1 ~10: dNTPs concentration 0.05 0.1 0.15 0.2 0.25
. 0.3 0.35 0.4 0.45 0.5 mmol /L.
( 4 dNTP 4 dNTP ISSRPCR

0.05 ~0.1 mmol/I. 0.25 Fig.4 Effect of dNTPs concentration on ISSRPCR amplification in U. scitanminea
~0. 35 mmol/L M 1 2 3 4

; dNTP 0.4 ~0.5 mmol/L

dNTP 0.2 ~0.25 mmol/L

N o dNTP
0.2 mmol/L o
2.6 rTaq ISSRPCR
Taq ISSR-PCR M: DL2000; 1 ~4: rTagq 0.511.52U.
o M: DI2000 marker 1 —4: rTaq polymerase concentration 0.5 1 1.5 2 U.
Taq 5 rlaq ISSR-PCR
; Taq Fig.5 Effect of rTag polymerase concentration on ISSR-PCR
amplification in U. scitanminea
o (5 Taq 0.5~110T i Tag
1.5~2.0U o 25 pLISSR - PCR

1.5 U Taq o
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2.7 IS~ 3 ISSR-PCR
SR-PCR Tab.3 Optimized ISSR-PCR reaction system in U. scitanminea
ISSR-PCR
/uL
Name of sample Sample volume ~ Terminal concentration
10 x Buffer 2.5 1 x Buffer
’ dNTP( 2.5 mmol/L each) + 50 0.2 mmol/L( dNTP) ;
ISSR— Mg’ * (25 mmol/L) 2 mmol /L( Mg 2 +)
PCR 3. primer( 5 pmol/L) 1.0 0.2 pmol/L
2.8 rTaq DNA polymerase( 5 U/plL) 0.3 0.06 U/pL
ISSR — PCR Template( 10 ~20 ng/pL) 1.0
dd H,0 18.2
Total 25
ISSR - PCR

104 ( ATGATGATGAT-
GATGATG) 1 ~11 2000 bp
DNA
1000 bp
(o) 11 750 bp
500 bp
250 bp
4 ~6 . 100 bp
ISSR - PCR M: DL2000; 1 ~11: DNA 1-11 DNA.
o M: DI2000 DNA marker; 1 —11: template DNA of No.1 —11 isolates of U. scitanminea.
6 ISSR - PCR
3 Fig. 6 Stability test of the newly established ISSR — PCR system in U. scitanminea
ISSR PCR
PCR
ISSR 571 . PCR DNA PCR
DNA o
DNA 10 ~20 ng/(25 ulL)
o DNA 10 50
o DNA PCR
1 o
Mg** Taq Taq dNTP, DNA
. PCR
. Mg’" s Mg 2.0 mmol/L
Taq PCR Taq o
Taq Taq
o Tag DNA 0.5~5U0",
Tag DNA 1.5 U,

dNTP PCR o



4 : ISSR-PCR 717 -

PCR dNTP Mg** Mg’ * Taq
PCR PCR . PCR dNTPs
0.1 ~0.2 mmol/L . B dNPTs 0.2 mmol /L
ISSRPCR o
PCR .
; DNA PCR . PCR
0.1~0.5 pmol/L°"° 0.2 wmol/L.
DNA . "
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