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Optimization of SRAP-PCR Reaction System and Selection of Primers for
Robinia pseudoacacia L.
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Abstract To construct the optimum SRAP-PCR reaction system of Robinia pseudoacacia L., Lig(4%) orthogonal experimental
design combined with single factor test were used. The results showed that the optimal reaction system was 25 L total reaction
system containing 2.5 mmo1/L Mg?*, 0.2 mmol/L dNTPs, 1.5 U Taq DNA polymerase, 0.3 pmol/L each primer and 30 ng temple
DNA. Using 8 Robinia pseudoacacia L materials to test this optimized SRAP system, the results showed that the established system
not only steady but also reliable. 35 primer pairs which had clear, reproducible banding patterns and good polymorphism were
selected from 169 SRAP primer pair combinations based on their stable amplification. This work is a foundation for applying SRAP
markers to evaluation of genetic diversity, construction of fingerprinting and molecular marker assisted breeding for the Robinia
pseudoacacia L.

Keywords Robinia pseudoacacia L.; SRAP-PCR; Optimization of system; Selection of Primers
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Figure 1 Electrophoresis result of SRAP-PCR orthogonal
design

Note: M: DL2000 DNA marker; Number 1 to 16 refers to each
treatment combinations in table 3
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1.5U, primer 0.4 pmol/L, ##DNA 30 ng.
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M1234M567 8M9101112M13141516M 17181920

P2 AR s W AR 2R HR 4520 43 AN [R) 9 55 6 SRAP-PCR s W [ 5% i

#: M: DL2000 DNA Marker; 1-4: Mg?' )% ; 5-8: dNTPs¥/&; 9-12: Taq DNAZKAHiFE; 13-16: primerifJ¥; 17-20: DNARIH

WL, B AL IR A2

Figure 2 Effect of each component concentrations of SRAP-PCR patterns in basic reaction system
Note: M: DL2000 DNA marker; 1-4: Mg2+ concentration; 5-8: dNTPs concentration; 9-12: Taqg DNA polymerase concentration;
13-16: primer concentration; 17-20: DNA template; The reaction concentration are showed in table 2

AR A 2.0 U, 15 580K, BRI, %4 Tag DNA
G HEE 1.5 U,

2primerik i 40.1~0.2 pmol/LIE, 3714 4315 %
D Hoe SERAR, BEAEWR g, ¥ 384004
H%ﬂiﬁﬁffﬂ#i’ﬂﬁﬁ, {H0.3 pmol/L #10.4 pmol/LY™

SERTWIRZER, BRI PIKR L s bk
%I%gm%%ﬂ/ﬂ%ﬁ?ﬁﬁ&%%, 1k FEprimerii & 4y
0.3 pmol/L.

4 DNABHR A B2 35397 39 HY 7 480 0 1 i 3 4%
i, HAH ZRITE W2 250, SR ICHk B
B DNA 25 Zy it i)™ 386 4% 250 H e, ek e
(I DNA R U 25 5y 1 AR Ve 35 0 e, ik
PR DNAR 430 ng.

LRE %8 PR INEE, 40 25 L SRAP-PCR

Wik R % AN RS Mg®
2 5 mmol/L, dNTPs 0.2 mmol/L, Taq DNAZ &M
15U, primer 0.3 pmol/L, ##DNA 30 ng.

1.30 4k B 7 K 2= BBEIE R 5| H s k

FFAAL BRI B SRAP-PCR S AR 5, AR
V5% R AR SR DNAL 34Nl B S AHDNAFI3
P33 AR AR R R AR DNAC AR, 1B 514
2Hrema/me9iA T SRAP-PCRIAL A4 R EGAIE(ILIKI3).
AT CUE i, & R 58 T b e H 2
BB FE M5 RNAE RNV RIE A
T B ) SRAP-PCR X Y o

M 1 2 3 4 5 6 7 8 M

2000 bp
1 000 bp
750 bp
500 bp
250 bp

100 bp
K3 5 14ema/me9x 8 Hil A4 KL DNAFIPCRY 1%

VA:: M: DL2000 DNA Marker; 1: 3l — &M ek L, 2:
MR FAL R BHEDNAFRE G 30 BTRFEAL AL i DNAKE b
4: A AR RR2; 5 Al AR B RS; 60 —
LA, T FikTlS, 8 B9

Figure 3 PCR amplifications of 8 Robinia pseudoacacia L.
DNA template by primer em4/me9

Note: M: DL2000 DNA marker; 1: individualplant 1; 2: DNA
from the roots of space mutagenesis of Robinia pseudoacacia
L.; 3: DNA from the leaves of space mutagenesis of Robinia
pseudoacacia L.; 4: individualplant 2; 5: individualplant 3; 6:
Robinia hispida L.; 7: Jiangan 1; 8: Luci 9

LA I HIBESRAP-PCR [ W A% 22 4§ 16945 |
WIS FATY THIE R IR, B AR5
W, FeoE . RV LR ZSEFEENLIYAE35
A, BARS 1404 0 - eml/me3. em1/me6. em1/mel0.
em2/med. em2/me5. em2/me6. em2/me9. em2/mell.
em3/mel.em3/me4.em3/me9.em3/mel0. em3/mel3.
em4/me5. em4/me9. em4/mel0.em4/mell.emd/mel2.
em4/mel3. em5/me5. em5/me6. em5/me9. em5/mel0.
em5/mel2. em5/mel3. em6/med. em6/me6. em6/
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K H AR IE PG ER K AR T I . R P SR i o — 2
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15 B9 R AL ARIGYT 9% BKH bk, ik
VAR (20 5 B )\ A D T AL 48 23R b s P A 3
PR S AR )R E AL T A PR EL IR [, < d
AR B A AL R 1 A T S R ELOR SRR i [

3.2

DNAZ 4. dNTPs. DL2000 DNA MarkerZs
1 7 F1Promega. Biodee. TaKaRaZA ), SRAPH|
WIARYELIZE(Li and Quiros, 2001)8 H 1) s Wi ¥+t
i B B TREA IR AR AR, BAEFIER
1.

3.3EFE HDNARREL

KRB P AR, FUR IR AR (L
SO)AT R 2 W] 1A AU R i TR 4 DNASR IG5 4
FECAE i e EAT FE DR 21 DNASRHX . $2 HUEI I DNA
SR FH B R B 6 e P ik RN ano V uer il it 23 ' 6 B T
F 58 FEAE AN i

3.4 SRAP-PCR% [z &4
SRAP-PCRY 4K H Wl FF2)%: 94°C 5 min;
94°C I'min, 35°C Imin, 72°C 1.5 min, 5P EIF;
94°C 1 min, 50°C 1 min, 72°C 1.5 min, 35 ME;
72°C 10 min, 10°CIRAF. ¥ WY =WI1E8%I1) K NI
P e e FEL K P R, AR A I F B AR ATL AR

3.5 SRAP-PCRIE BRI {k 11k
HIMESRAP-PCR J N A A4 IEAZ 1R 5 e v Fir
5144 Jamel3leml, P 20500 FH 5 41L&
Jyme2/emS. S5 Lyg(4%) 1E AR B vHHEA TSN 3
KPR A, IR KT SO AT e vt WAk 2
M3 FEWI L IRAF UL 5 R BEfily b kAT B
DA 286, FEA S N AR R 425 L s e AR 3 e A
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FrH B ARG T IR i — K 3R, ik
1185



SAERAE, 2011, JIHE SRAP-PCR [ NAR AL S 5190k, 4rFHIAE i Vol.9 No.25 (doi: 10.5376/mpb.cn.2011.09.0025)

#* 1 SRAP 5#FP 4115 &
Table 1 The primer sequences used in SRAP analysis

G IER514(5-3) U S5 14(5'-3)

Serial No. Forward primers (5'-3") Serial No. Reverse primers (5'-3")

Mel TGAGTC CAAACC GGATA Em1 GAC TGC GTACGAATT AAT
Me2 TGAGTC CAAACC GGAGC Em2 GAC TGC GTACGAATT TGC
Me3 TGA GTC CAAACC GGAAT Em3 GAC TGC GTACGAATT GAC
Me4 TGAGTC CAAACC GGACC Em4 GAC TGC GTACGAATT TGA
Me5 TGAGTC CAAACC GGAAG Em5 GAC TGC GTACGAATT AAC
Me6 TGAGTC CAAACC GGACA Em6 GAC TGC GTACGAATT GCA
Me7 TGAGTC CAAACC GGACG Em7 GAC TGC GTACGAATT CAA
Mes8 TGA GTC CAAACC GGACT Em8 GAC TGC GTACGAATT CAC
Me9 TGAGTC CAAACC GGA GG Em9 GAC TGC GTACGAATT CAG
Mel0 TGAGTC CAAACC GGAAA Em10 GAC TGC GTACGAATT CAT
Mell TGAGTC CAAACC GGAAC Em1l GAC TGC GTACGAATT CTA
Mel2 TGAGTC CAAACC GGAGA Em12 GAC TGC GTACGAATTCTC
Mel3 TGA GTC CAAACC GGAAG Em13 GAC TGC GTACGAATT CTG
% 2 SRAP-PCR LAk Js 13 Hh ) 25 AT 3 7K T

Table 2 Each factors and levels of SRAP-PCR optimization reaction

K BT (mmol/L)  MiAERXFER(mmol/L)  Taq A TE(U/25 L) 514 (pmol/L) DNA #i# (ng/25 L)

Level Mg? (mmol/L)  dNTPs (mmol/L) Taq DNA polymerase (U/25 L) Primer (pmol/L)  DNA template (ng/25 L)
1 1.5 0.1 0.5 0.1 10.0

2 2.0 0.2 1.0 0.2 30.0

3 25 0.3 15 0.3 50.0

4 3.0 0.4 2.0 0.4 70.0

43 SRAP-PCR [ IV H1 8 K 2 K- 1) Lo (4%) I AC IR B e 1

Table 3 L5(4%) orthogonal design of each factors and levels of SRAP-PCR reaction

G LB T-(mmol/L) R TFRR (mmol/L) Taq 24 (U/251L) 19 (umol/L)  DNA #4% (ng/25 L)
Serial No. Mg*" (mmol/L)  dNTPs (mmol/L) Tagq DNA polymerase (U/25pL) Primer (pmol/L) DNA template (ng/25 L)
1 1.5 0.1 0.5 0.1 10.0

2 15 0.2 1.0 0.2 30.0

3 15 0.3 15 0.3 50.0

4 15 0.4 2.0 0.4 70.0

5 2.0 0.1 1.0 0.3 70.0

6 2.0 0.2 0.5 0.4 50.0

7 2.0 0.3 2.0 0.1 30.0

8 2.0 0.4 1.5 0.2 10.0

9 25 0.1 15 0.4 30.0

10 25 0.2 2.0 0.3 10.0

11 25 0.3 0.5 0.2 70.0

12 2.5 0.4 1.0 0.1 50.0

13 3.0 0.1 2.0 0.2 50.0

14 3.0 0.2 1.5 0.1 70.0

15 3.0 0.3 1.0 0.4 10.0

16 3.0 0.4 0.5 0.3 30.0
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