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Optimization for SRAP-PCR System of Fraxinus Americana Based on
Orthogonal Design
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Chen Gang —, Ye Jingfeng—, Ma Dongjing , Wang Qianchun—, Fan Jungang , Pan Wenli
Liaoning Research Academy of Forestry Sciences, Forestry Biotechnology and Analysis Test Center, Shenyang, 110032, P.R. China
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Abstract The SRAP-PCR system of Fraxinus Americana was optimized by the orthogonal design which was in four levels of five
factors (Mg®', Tag DNA polymerase, dNTPs, Primer, and DNA template). The result showed that the Mg®* concentration was the
most dominant factor affected on the result of PCR. The optimum SRAP-PCR system (25 pL volume) for Fraxinus americana
included Mg®* 2.5 mmol/L, dNTPs 0.25 mmol/L, Taq DNA polymerase 0.5 U, Primer 0.4 umol-L"!, and DNA template 40 ng-pL™".
Then applied this optimized reaction system to detect the polymorphism of 4 Fraxinus americana materials, it was showed that this
system could meet the demands for SRAP amplification in Fraxinus Americana. This optimized system would provide a foundation
for molecular genetics research by using SRAP technique of Fraxinus Americana in the future.

Keywords Fraxinus americana; SRAP; orthogonal design; system optimization
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1.1 2 HE AR R4 DNA RI3REUR WK B A

KSR CTAB VEBINSAE, 2002)% 3¢ F
WL 2] DNA B THEL, RIS et B v &
1% B BE B B e RIS I FCoe J 5 R T, rRLDK &5 SR I
LYK ST T 2 25 (18 1), BTAHK) DNA A,
R 58 A 5 BRI SE B0 20K . Sl MRl FLUk
7 20 ng/uL 74 .

M 1 2 3 4 5 6 7 8

1 23 4 5 6 7 8 9 1011 12 13 14 15

B

K1 1%Be I A I B K 41 DNA

7 A: M: ADNA/Hind III marker; 1~8: 3% [E {3 A 4] DNA,
B: 1~5: ADNA, M/c£I4173 %074 15 ng, 30 ng, 60 ng, 90 ng,
150 ng; 6~15: #FJ51¥ DNA

Figure 1 The total DNA isolates checked by 1% Agrose gel
Note: A: M: ADNA/Hind III marker; 1~8: The total DNA of
Fraxinus Americana; B: 1~5: ADNA, from left to right, 15 ng,
30 ng, 60 ng, 90 ng, 150 ng; 6~15: 20 ng/uL dilution

1.2 5| Yfiik

[A]—Hi DNA, 16 NASFEG A A0y
) 2 /DRGNS G e g
BHEMT. R KA, ARIALE T R4
B BOI(E 2). KBk, 7€ SRAP-PCR WV,

M1 2 34 56 78 9101112131415 16 M

2 AHTIA G B 45 R 1) 5% 0

{F: M: DL2000 marker; 1~16: 16 > SRAP 514414

Figure 2 The influence of different match primers on amplified
products

Note: M: DL 2000 marker; 1~16: 16 different match primers
combination

PR ARSI S, ks o]
W93 8519

1.3 IEAT R HHIK &5 R

P 1 W 16 NMREREE T PCR 195, 77
Y 1. 2% IERH e F vk A (1 3), MR s 4 s £
A A USSR e AT o (T I
LA, 1998), RIS stk 45 2 HIGmiid 16 4,
RZAEH 155 e MRS ARSI T 73 85 FOK R
PINEE G 8. WS, K&K
SEHIEIE T1. T2, T3. T4 MI&FZERWZE R 4.
gERRM: F R R AP AT PCR SN [R5 M 3445
Ko Hor M@ WX B 45 B sk, 5 1K

Mt o

M 12 34 56 78 9101112131415 16 M

/& 3 SRAP-PCR IEAC A4 %t PCR HiJk

7E: M: DL 2000 marker; 1~16: AbFI455 (3 1)

Figure 3 The result of SRAP-PCR products electrophoresis by
orthogonal design

Note: M: DL 2000 marker; 1~16: The treatments as showed in
table 1

1.4 M@® ¥R EENT SRAP 31 45 5L () 54 1

M M2+ 55 PCR P43 465 R R K E, Mg™
YR8 2% KA i) 23 3 KA, B Mgk x
PCR %5 IR KB 4). BFFEW, Mg WE
6 PCR 4718 £ 7 fe AV S A 025 0 5, 4 Mg
WIE RS, 2 B#ME Tag DNA ZEABEEYE, 4 s
FEMIIR D s WRPERE I, SRR SR AR, A
Ak T EY 48 . ASZIG 45 1.5 mmol/L~2.0 mmol/L
05 R PA) 4% SR A EE B Mg™ A 38 IR I S A, 3T g
S8 T BN 5 DR 3 I AL R A5 SR DR T k. Rt
EHE 2.5 mmol/L Ay sk K
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% 1 PCR Y Ly (4)) I BT
Table 1 L4 (4°) orthogonal design of PCR reaction

Y5 Mg** dNTPs  Taq DNA %4 514(umol/L)  HAR DNA (CE N S 2LE Py
Serial No. (mmol/L) (mmol/L) (U-25puL™) Primer (umol/L)  (ng-25 uL™) Score Average score
Taq DNA polymerase DNA template | o
(U-25uL™h (ng25 uL™)

1 1.5 150 0.2 0.2 10 1 1 1
2 1.5 200 0.4 0.3 20 11 1
3 1.5 250 0.6 0.4 40 12 10 11
4 1.5 300 0.8 0.5 80 10 3 6.5
5 2.0 150 0.4 0.4 80 4 2 3
6 2.0 200 0.2 0.5 40 4 6 5
7 2.0 250 0.8 0.2 20 2 4 3
8 2.0 300 0.6 0.3 10 2 3 25
9 2.5 150 0.6 0.5 20 9 9 8
10 2.5 200 0.8 0.4 10 10 8 9
11 2.5 250 0.2 0.3 80 14 16 15
12 2.5 300 0.4 0.2 40 3 5 4
13 3.0 150 0.8 0.3 40 6 4
14 3.0 200 0.6 0.2 80 5 7 6
15 3.0 250 0.4 0.5 10 5 6 5.5
16 3.0 300 0.2 0.4 20 9 7 8
Tl 4.875 4.25 7.25 3.5 4.5
T2 3.375 5.25 3.375 5.875 5
T3 9 8.625 6.875 7.75 6.25
T4 6.125 5.25 5.875 6.25 7.625
R 5.625 4.375 3.875 4.25 3.125

" R BTN AT /) [N ANTPS Y il e 4
Sus SEABERR . I ANTPs WL 5 PCR W44
RS RXAMLLEH, 7F0.15 mmol/L~0.3 mmol/L 75
e Z 4 P, BE# ANTPs ¥R PCR 45 Lt 24 A 2
S TR TR LTFHES, 7E 0.25 mmol/L ik FH g, Bfi)E 2

Mg (mmol/L)

Bl 4 Mg® ¥k 55 PCR V14545 R e A
Figure 4 Relationship between Mg2+ concentration and PCR

score results

1.5 ANTPs ¥REEXT SRAP 1§ 45 B0 &

dNTPs Jy PCR J& W H g J50RE, Lk FE Rt & 5%
M B g, B3R o U2 M R M
P, H dNTPs B85 Mg™ 454, iR Mg™ ik %

Fafa#: [ 0.2 mmol/L 5 0.3 mmol/L 7K -] 2 5
ANEEA, RO 22 7 B, e 208 0.25
mmol/L A AW LK (B 5).

1.6 Taqg DNA R EBRREEXT SRAP ¥ H 45 R Km0
Taq DNA G BEAR B E 5200 PCR VT —A

FEF R, FERWRE RSy e, 1y

FERIRIRD s WK A S FECIERE R Y1,

H &1 R % o th Taq B 5 PCR VX 45 0 R
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A4, Taq MEAE 0.5 UL 1.5 U 1 2.0 U K Fla) 2 FA
B, M=K E 1.0 U K P ERE#.0.5 U~1
U Yo [l N &5 RIE TR, BEJG X BHRR B T
wn i b TH(E 6), X —45 AT AT BT B4 BT LA
5 DR 25 R A A P 45 D DR B 3. Ak B Y 1
PCR J W 21 T e 2.5 UCRL S NARR R 100 pl)o A
SRS SRE 25 pL AR, T H 0.5 U B 4L 3] T
UF Y8R, RIRIERE 0.5 U N dpefh OV 7K P

10
238
22
SE
M=
g &
2 1 1 L

0.15 0.20 0.25 0.30
dNTPs (mmol/L)
Kl 5 ANTPs # /% 55 PCR PP4- 45 R R K
Figure 5 Relationship between dNTPs concentration and PCR
score results

=

PCR&S J 44 {H
Result value

N

050 010 015 020
Tag DNAZE Gl (U-25w/L)
Tag DNA polymerase (U-25w/L)
Kl 6 Taq Bifvik i 55 PCR PF43 45 K R IE
Figure 6 Relationship between Taq DNA polymerase

S A

concentration and PCR score results

1.7 SIMREEXT SRAP ¥ 1 45 S nm

IR AR, H 5B DNA 1456 %1%
%, =P, WE SRR R Y
B, ST A NG 55 PCR Y4 &
REARULUEH, 5IWKRELE 02 pmol/L~0.5
umol/L Yu I N 5256 EJHE TR #, 0.3 pmol/L
F10.5 pmol/L 7K FlH) = AN, HRBtE =38 2 i)
2 ¥ B B W Ko M7 0.4 pmol/L~0.5
umol/L 7KV FE P, BEAE 510k FE I3 v, 455538
BN A7), XU m S R A
FREE L3gm T4 0 g H f i, PRk, e
0.4 pmol/L Ay e FEIR BE 7K

. 10
g3
S L
i
o8 <
2 1 1 L

0.2 0.3 0.4 0.5

5149 (umol/L)
Primer (umol/L)

Kl 7 519K PCR VEA 45 G R K
Figure 7 Relationship between primer concentration and PCR
score results

1.8 HAR DNA JREEXT PCR 45 R

DNA J& PCR X VIR, DNA W BRI AGI
P3G 4 D FLBORT: o B I s ) 5 7 AR AR e
B, IR A AT E RS . AR Y 4
R, DNA 7E 10 ng-25/uL F1 20 ng-25/uL 7K -] 22
FAEF, 10 ng-25/uL~80 ng-25/uL /K5 ¥
TR, A KR 22 i (B 8). AT
FUR I, BB DNA 1)IE G Y6 [ %, i Tk DNA
WK D FHRNAERATGE, FN K TE
S0P EDTA X W rf Mg (R, 455 2% 1€,
B &3k 52 40 ng-25/uL g e f R NV R

)
2.2 5
g
x 2 4
g
2 1 1 L

10 20 40 80

FIBDNA (ng25wL)
DNA template (ng-25w/L)

Kl 8 Bt DNA JKZ L PCR P2 &5 KGR K]
Figure 8 Relationship between DNA template concentration
and PCR score results

1.9 £ [EH Ak SRAP-PCR J NAR R IR IE KA [F F
VR IH) 22 A A

h TR A R R AT R, BEAL
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PR R AT IR 8 X5 | A I RELE 4
Mz E AT S PR B 2 L X

VLI SRAP bRl 5 H 15 ] 1 bt ol ) Je A 22 A
Yo e o THE5E

!!!’!!!!!!!!"!!'!gH!!I!Mﬁl I
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Heym™

- LT

-
L ™ ] e ewe-

-ud
-
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K9 8 XTSI A AE 4 S AFRRIEE E A4 R 4 58 H
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Figure 9 SRAP fragment amplified by primer combination in
different material Fraxinus americana
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