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Optimization of SRAP-PCR System and Selection of Primers for
Paeonia suffruticosa Andr. Based on Capillary Electrophoresis

SHI Qian-gqian WANG Yan ZHOU Lin HUANG Guo-wei

( State Key Laboratory of Tree Genetics and Breeding Research Institute of Forestry CAF Beijing
100091 China)

Abstract: In this study the procedure of SRAP — PCR was determined : an initial denaturing step was
performed at 94 °C for 5 min; followed by 5 cycles at 94 °C for 1 min 33 °C for 1 min and 72 °C for 1 min;
followed by 35 cycles at 94 °C for I min 50 C for 1 min 72 °C for 1 min and a final extension at 72 “C for
10 min. The orthogonal design was used to optimize SRAP-PCR system with five factors at three levels respec—
tively based on capillary electrophoresis. The results showed that the optimized SRAP reaction mixtures for
Paeonia suffruticosa Andr.: ( total volume 25 pL) 50 ng DNA template 0.25 mmoll. ANTP 2.5 mmol/L
Mg’* 0.4 pmol/Lprimer 0.5 U Tag DNA polymerase. The concentration of ANTP had the greatest effect
and DNA template had the least effect on the result. And twenty-six pairs of primers were selected with abun—
dant polymorphism above 70% from 756 pairs of primers. The optimized SRAP-PCR system and pairs of prim—
ers could be applied to related research of Paeonia suffruticosa Andr.
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1 SRAP-PCR
Tab.1 Factors and levels of SRAP — PCR system

Factors
2+ . -1
Levels DNA /ng dNTPs/ Mg "/ /(pmol * L77) Tag/U
Template (mmol » L") (mmol « L") Primer
1 30 0.15 1.5 0.3 0.5
2 40 0.2 2.0 0.4 1.0

3 50 0.25 2.5 0.5 1.5
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2 SRAP-PCR L(37)
Tab.2 L, (3") orthogonal design for the factors and levels of SRAP-PCR system
DNA /ng dNTPs/ Mgz* /( umol * L -1 Score
[N Taq/U
DNA template  ( mmol * L ~1) /(' mmol * L~1) Primer 1 2 3 Average score
1 1 1 1 1 1 7 7 7 7.00
2 1 2 2 2 2 4 6 4 4.67
3 1 3 3 3 3 9 9 8 8.67
4 2 1 1 2 2 3 2 5 3.33
5 2 2 2 3 3 11 11 12 11.33
6 2 3 3 1 1 10 10 10 10.00
7 3 1 2 1 3 15 16 16 15.67
8 3 2 3 2 1 2 3 2 2.33
9 3 3 1 3 2 14 13 11 12.67
10 1 1 3 3 2 16 15 14 15.00
11 1 2 1 1 3 8 7 9 8.00
12 1 3 2 2 1 6 5 6 5.67
13 2 1 2 3 1 1 1 1 1.00
14 2 2 3 1 2 12 14 15 13.67
15 2 3 1 2 3 13 12 13 12.67
16 3 1 3 2 3 18 18 18 18.00
17 3 2 1 3 1 5 4 3 4.00
18 3 3 2 1 2 17 17 17 17.00
Ky 49.01 60 47.67 71.34 30 170. 67
K, 52 44 55.34 46.67 66. 34
Ks3 69.67 66.67 67.66 52.66 74.33
X 8.17 10 7.95 11.89 5
X, 8.67 7.33 9.22 7.78 13.12
X3 11.61 11.11 11.28 8.78 12.39
R 3.44 2.33 3.33 4.11 8.12
Qiaxcel o 1 x TAE
DL2000Marker p=2%
4 V/em
Syncene BTS -20M
o 2000 bp
1.2.4 SRAP
1000b
SRAP - PCR P
750 bp
2 DNA 3 27 500 bp
28 756 250 bp
100 bp
°© 4 1 _ 4 “« ” “ ”» “ ”» “ ;,4
DNA
No.1 -4 “Lu He Hong' . “Chun Hong Jiao Yan . “Dou Lii”
and “Huang Cui Yu”.
. |« » o« »w o« ”
2 4 DNA
Fig.1 DNA templates of “Lu He Hong  “Chun Hong Jiao Yan”
2.1 DNA “Dou Lii”and “Huang Cui Yu”
CTAB DNA Asgy/Asgo 1.8 ~2.0, p =0.8%
(1) . SRAP - PCR .
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3 SRAP . (5 -3")

Tab.3 Sequences(5’ —3’) of SRAP forward and reverse primers used in this study

Forward Reverse
Forward primer primer Reverse primer primer
Mel TGA GTC CAA ACC GG ATA Eml GAC TGC GTA CGA ATT AAT
Me2 TGA GTC CAA ACC GG AGC Em2 GAC TGC GTA CGA ATT ATT
Me3 TGA GTC CAA ACC GG ATG Em3 GAC TGC GTA CGA ATT AAC
Me4 TGA GTC CAA ACC GG ACA Em4 GAC TGC GTA CGA ATT ATG
Me5 TGA GTC CAA ACC GG AAT Em5 GAC TGC GTA CGA ATT AGC
Me6 TGA GTC CAA ACC GG ACC Em6 GAC TGC GTA CGA ATT ACG
Me7 TGA GTC CAA ACC GG AAA Em7 GAC TGC GTA CGA ATT GAC
Me8 TGA GTC CAA ACC GG ACG Em8 GAC TGC GTA CGA ATT GCA
Me9 TGA GTC CAA ACC GG AGA Em9 GAC TGC GTA CGA ATT GGT
Mel0 TGA GTC CAA ACC GG AGT Eml10 GAC TGC GTA CGA ATT GAG
Mel1 TGA GTC CAA ACC GG AGG Eml1 GAC TGC GTA CGA ATT GCC
Mel2 TGA GTC CAA ACC GG GAT Em12 GAC TGC GTA CGA ATT GTA
Mel3 TGA GTC CAA ACC GG GCT Eml13 GAC TGC GTA CGA ATT TGC
Mel4 TGA GTC CAA ACC GG GAC Eml4 GAC TGC GTA CGA ATT TGA
Mel5 TGA GTC CAA ACC GG GTA Em15 GAC TGC GTA CGA ATT TCA
Mel6 TGA GTC CAA ACC GG GGT Eml6 GAC TGC GTA CGA ATT TAG
Mel7 TGA GTC CAA ACC GG TAA Em17 GAC TGC GTA CGA ATT TCG
Mel8 TGA GTC CAA ACC GG TGC Em18 GAC TGC GTA CGA ATT CTG
Mel9 TGA GTC CAA ACC GG TCC Em19 GAC TGC GTA CGA ATT CCT
Me20 TGA GTC CAA ACC GG TTG Em20 GAC TGC GTA CGA ATT CTC
Me21 TGA GTC CAA ACC GG TGT Em21 GAC TGC GTA CGA ATT CTT
Me22 TGA GTC CAA ACC GG TCA Em22 GAC TGC GTA CGA ATT CAC
Me23 TGA GTC CAA ACC GG TAG Em23 GAC TGC GTA CGA ATT CAG
Me24 TGA GTC CAA ACC GG CAG Em24 GAC TGC GTA CGA ATT CGG
Me25 TGA GTC CAA ACC GG CTA Em25 GAC TGC GTA CGA ATT CAA
Me26 TGA GTC CAA ACC GG CTT Em26 GAC TGC GTA CGA ATT CGA
Me27 TGA GTC CAA ACC GG AAG Em27 GAC TGC GTA CGA ATT CAT

Em28GAC TGC GTA CGA ATT CCA

2.2 SRAP
“ ”DNA
3 o 2
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Fig.3  The results of SRAP-PCR system with orthogonal design by capillary electrophoresis
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4 SRAP

Tab.4 Number of total and polymorphic fragments per SRAP primer combination

1% 1%
Primer No. of No. of polymorphic Percentage of Primer No. of No. of polymorphic Percentage of

combination fragments fragments polymorphic fragments combination Fragments fragments polymorphic fragments
Mel - Em2 10 9 90. 00 Mel2 — Em3 12 9 75.00
Mel - Em4 18 17 94.44 Mel3 - Em15 17 12 70.59
Mel - Em5 20 15 75.00 Mel4 - Eml1 20 16 80.00
Mel - Em8 13 10 76.92 Mel4 - Em15 14 10 71.43
Mel - Em24 18 13 72.22 Mel7 - Em20 9 7 77.78
Me2 - Em18 10 8 80.00 Me20 - Em9 10 8 80.00
Me3 - Eml 15 11 73.33 Me25 - Eml 19 16 84.21
Me3 - Em24 18 14 77.78 Me25 - Em22 11 8 72.73
Me4 - Em9 14 10 71.43 Me26 — Em8 10 8 80.00
Me5 - Eml 12 9 75.00 Me26 - Em12 11 8 72.73
Me5 — Em8 7 5 71.43 Me26 - Em15 11 9 81.82
Me6 - Em4 12 10 83.33 Me26 - Em16 15 11 73.33
Me7 - Em18 16 12 75.00 Me27 — Em7 18 13 72.22

360 278

13.85 10.69 77.22

2 SRAP
SRAP o
3
SRAP -
5 Mel — Em2.Mel — Em3.Mel — Em4.Mel — Em5.Mel — Em6
° Me2 - Eml 4
SRAP - Fig.5 Result of SRAP-PCR products of four DNA templates with Mel — Em2.Mel —

Em3.Mel - Em4.Mel — Em5.Mel — Em6 and Me2 — Eml by electrophoresis through a
2% (w/v) agarose gel
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Fig.6  Result of SRAP-PCR products of twelve DNA templates with Mel — Em2 by

capillary electrophoresis
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