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Optim ization of SRAP - PCR Systan n Pepper
Usng Orthogonal Design and Selection of Primers
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Abstract: The L, (4°) othogonal design was used o optimize SRAP - PCR system in pepper (Capsicum
9p. ) with five key facors(Taq DNA polymerase, Md ", dNTPs primerand template DNA, repectively). The
reaults showved that the optimized SRAP - PCR gystan for pepper was Q 75 U Tag DNA polymerase, Q 6 mmol /L
Mg, O 2mmol/L dNTPs, O 84 mol/L primer, 50 ng tenplate DNA in a btal of 104 L reaction lution
The optimized SRAP - PCR gystan was tested on three pepper gemplasns and was steady and reliable 35
primer cambinationswere slected with abundant polymomphisn from 198 primer combinations The optmized
RAP- PCR gystan and polymormphisn primer canbinations could be gpplied to research on molecular genet-
ics in pepper
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RAP (=quence - related anplified polymomphisn, ) Li Quirns”
PCR (polymerase chain reaction, )
GC ( ) AT( )
y F{:R y ’ 1
1 2.7 ’
(Capsicum 9p. ) : C,
(el ,AFLP RAPD ISR -2 RAP
[13- 14] , RAP
, FKAP 1004 L \ FKAP
, FAP FAP ,
1
11
111 Bos: (C annuum. var longum) H108 (C. frutescens)
Bos; XH108,
112 RAP - PCR Taq DNA Mg2+ oANTPs  Buffer Femantas
, (marker) 100 bp DNA ladder Takara RAP

, Me8 (5 - TGAGTCCAAACCGGCAC - 3')
TACRAATICAA - 3') ,

Em21 (5 - GACTCCG-

12 DNA
cag ™ DNA Uwmini - 1240
DNA , 50 ngp L, -20
13 RAP-PFCR
: L (4°) el ,  SRAP Taq Md" odNTPs
DNA 5 16 , 2 (1 2), 10pL
1 PCR
Tah 1 The designation of factorsand their levels n PCR reaction
(10M L )
Levels (final concentration of 10 L reaction system)
Factors
1 2 3 4
Tag /U Taq polymerase Q 25 Q5 Q 75 10
Md* /(mmol- L) 1 15 20 25
oNTPs/ (mmol- L") a1 Q2 03 Q4
/@mol- L™*) Primer a2 Q4 06 a8
DNA /ng Template DNA 25 50 75 100
14 PCR
PCR Eppendorf PCR . 194 5min; 94 1 min, 35
1 min, 72 1 min,5 194 1 min, 50 1 min, 72 1 min, 35 172 10 min, 4
PCR 60 g/L (7 mol/L ) , 1 xTBE, 70w

[17]

15h ,



3 : RAP- PCR - 597.

2 PCR [Lis(4)]
Tah 2 The table of orthogonal design of PCR[L 4 (4°) ]

Taqg /U Md ¥/ oNTPs/ /@mol- LY DNA /ng
Treat Taq polymerase/ (mmol- L™ %) (mmol- L") Primer Template DNA
1 Q25 10 Q1 Q2 25
2 0 25 15 Q2 04 50
3 Q25 20 Qa3 06 75
4 Q25 25 Q4 08 100
5 0 50 10 Q2 06 100
6 0 50 15 a1 08 75
7 0 50 20 Q4 a2 50
8 Q 50 25 Q3 Q4 25
9 Q75 10 Q3 a8 50
10 Q75 15 Q4 06 25
11 Q75 20 a1 04 100
12 Q75 25 Q2 Q2 75
13 100 10 Q4 04 75
14 100 15 Qa3 a2 100
15 100 20 Q2 08 25
16 100 25 a1 06 50
15
el , 16 , 2
[19] K,
ki, R, k  Excel ,
16
8 RAP , 198 FRAP PCR ,
M 1234 5678910111213141516123 4 567 8910111213141516
2 ; l ; B
21 PCR
16 , Taq
DNA Md "~ dNTPs
DNA 5
( 1) 15 16
’ ’ , , ; 13 | I ,M:100 bp DNA ladder; 1 16: 2
1, , 1 16
, ( 3 From left o rightwere repeat | and 1l M: 100bp DNA ladder; 1 16: 1 16
treats in table 2
R C 4, 1 ( x400)
° NTPs R Fig 1 Nucleus supraopticus( x400)
D
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, 10, dNTPs ; DNA R , 19, DNA
PCR : NTPs> >Taqg >Mdg" > DNA
3 PCR
Tab 3 The score reault of PCR products

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

| 3 2 15 5 11 13 7 4 14 8 10 9 1 6 16 12
I 10 9 5 4 6 13 3 8 15 2 12 11 1 7 16 14

65 55 10 45 85 13 5 6 145 5 11 10 1 65 16 13
Average

4
Tab 4 Intuitive result of the orthogonal design

Taq DNA
Paraneter Tag polymerase Md” NTPs Primer Template DNA
Ky 53 61 87 56 67
Ko 65 60 80 47 76
Ks 81 82 72 73 68
Ky 73 32 31 96 61
ky 6 6 76 10 9 70 84
k 81 75 100 59 95
ks 101 101 Q0 91 85
K, 91 85 39 12 0 76
R 35 26 70 61 19
22 PCR
221 Taq 2 , Taq 025 075U, , Q75U
1U , Taq ;
; Tagq ) ) , )
, Taq 075U
12 - 12
10 | 10 |
& 4 |
2t 2
0 0
0.25 0.50 0.75 1.00 1.0 1.5 2.0 2.5
Taq B H &/U BEE TR (mmol « L)
Tag DNA polymerase Mg?* concentration
2 Taq 3 Md*
Fig 2 Relationship betveen quantity of Fig 3 Relationship betveen quantity of
Tag DNA polymerase and mean of results Md " concentration and mean of results
222 Mdg"’ 3 Md”* 1 0mmol/L 1 5mmol/L 2

. Md” 2mmol/L , 2 5mmol/L Md
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12 14 .
10 12
22 8 ol 10
2Le 33 8
K= i KZ 6|
ﬁkt\[ % ﬁ«t 173
& 4] F .|
2 - 2 |
0 . 0 :
0.1 0.2 0.3 0.4 0.2 0.4 0.6 0.8
dANTPs¥KEE/(mmol * L) 51 /(umol » L 1)
dNTPs concentration Primet concentration
4 oNTPs 5
Fig 4 Relationship betveen quantity of Fig 5 Relationship betveen quantity of
dN TPs concentration and mean of results primer concentration and mean of results
, dNTPs , 12
M gZ + ,M gz +
T 10 |
AN, ’ o 2
,Md 2 mmol /L a2 gl
K 3
558
223 ANTPs 4 . NTPs %6
, dNTPs
4
Q 1 mmol/L,Q 2 mmol/L,Q 3 mmol/L 25 50 75 100
, : NTPs *ﬁﬂi[)NAFH;%/ng
Template DNA
Q 4mmol/L
NTPs  PCR , 6 DNA
Fig 6 Relationship betveen quantity of
' ' template DNA and mean of result
dNTPs 0 2 mmol/L
224 5 , Q2umol/L Q4pmol/L , , Q6umol/L
0 84 mol/L , PCR ,
M 123 123 123 123 123 123 123 123
225 DNA 6
DNA 25 50ng |,
DNA 50 ng ,
; , DNA :
DNA
NTPs ' ' M 100 bp DNA ladder, 1: By X H108; 2:
! H108; 3: B
, DNA 50 ng M: 100 bp DNA ladder, lane 1: Bog XH108; lane2: H108;
23 lane 3: Bgys
, FRAP - 7 8
2+
PCR : Taq a 75U, Md Fig 7 The verification resultsof 8 primer combinations
2mmol/L,dNTPsQ 1 mmol/L, Q 8u mol/L, based on the optimized SRAP - PCR systam
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DNA 50 ng, 100 L 8 3 DNA
, : , ( 7, ,
DNA SRAP
DNA 198 SRAP , ,
: 28 70 , 183
, 92 42%; (5 )
3B, 17. 68%
3
RAP DNA ,
RAD ISR , PCR RAP ,
[20] ’ S?AP ,
, SRAP , ,
RAP , PCR
Taq Md " oNTPs , DNA 5 ,
oNTPs , DNA , (2]
[22] [23] [24]
: Mg RAP ,
FAP- RCR :Tag 0 75U,Md" 2 0mmol/L, NTPsQ 2 mmol /L,
Q 8u mol/L, DNA 50 ng, 100 L (2] 61 10u L RAP ,
,  Tag Md” oNTPs DNA
(4] 250 L , Taq , 10pL
25U L , , 100 L ,
DNA RAP
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