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Optimization for ISSR-PCR reaction system on Schisandra henryi by orthogonal design
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Abstract: Objective To optimize the each factor affecting on ISSR-PCR reaction system of Schisandra henryi and establish the
stable ISSR-PCR system. Methods Based on the analysis of orthogonal design test, an orthogonal design was used to optimize the
ISSR-PCR amplification system on S. henryi by five factors (Tag polymerase, Mg**, DNA template, dNTP, and primer) at four
concentration levels, respectively. Results A suitable ISSR-PCR reaction system was constructed with the 20 pL reaction system
containing 1.00 U Tag polymerase, Mg®'1.50 mmol/L, DNA template 40.00 ng, dNTP 0.25 mmol/L, and primer 0.50 pumol/L. Twelve
effective ISSR primers were selected and the optional annealing temperature of every one primers was fixed. Conclusion ISSR-PCR
is significantly influenced by the concentration of S. henryi. This ISSR-PCR system could provide clear bands, reliable reaction system,
and abundant polymorphisms. It proves a reference for molecular research of S. henryi.
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#F 1 ISSR-PCR RE{FRME R SKE
Table 1 Factors and levels of ISSR-PCR reaction system

IS
KE  TaqBy  Mg®/  BRDNA/  dNTP/ 514
0] (mm01~L71) ng (mmolL™") (umol~L71)
1 0.50 1.50 20.00 0.15 0.20
2 1.00 2.00 40.00 0.20 0.30
3 1.50 2.50 60.00 0.25 0.40
4 2.00 3.00 80.00 0.30 0.50

F&2 ISSR REARMIERIRIGIZIT
Table 2 Orthogonal design of factors and levels
of ISSR-PCR reaction system
W Tag M/ Mg™/ AR dNTP/ 514/
U  (mmolL"') DNA/ng (mmolL") (umol-L ")

1 0.50 1.50 20.00 0.15 0.20
2 0.50 2.00 40.00 0.20 0.30
3 0.50 2.50 60.00 0.25 0.40
4 0.50 3.00 80.00 0.30 0.50
5 1.00 1.50 40.00 0.25 0.50
6 1.00 2.00 20.00 0.30 0.40
7 1.00 2.50 80.00 0.15 0.30
8 1.00 3.00 60.00 0.20 0.20
9 1.50 1.50 60.00 0.30 0.30
10 1.50 2.00 80.00 0.25 0.20
11 1.50 2.50 20.00 0.20 0.50
12 1.50 3.00 40.00 0.15 0.40
13 2.00 1.50 80.00 0.20 0.40
14 2.00 2.00 60.00 0.15 0.50
15 2.00 2.50 40.00 0.30 0.20
16 2.00 3.00 20.00 0.25 0.30
K, 28.00 51.00 27.00 24.00 30.00
K, 44.00 35.00 23.00 26.00 28.00
K5 32.00 24.00 42.00 43.00 43.00
K, 32.00 26.00 44.00 43.00 39.00
ky 7.00 12.75 6.75 6.00 7.50
k,  11.00 8.75 5.75 6.50 7.00
ks 8.00 6.00 10.50 10.75 10.75
ky 8.00 6.50 11.00 10.75 9.75
R 4.00 6.75 5.25 4.75 3.75
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Fig. 1 Electrophoretogram of ISSR-PCR orthogonal design
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Btk [N AR 2, B 20 uL ISSR-PCR &2 NWAK & 4045
1.00 U Tag f§ (0.20 pL)+ 1.50 mmol/L Mg*" (1.20
uL). 40.00 ng DNA it (1.00 pL)+ 0.25 mmol/L
dNTP (2.00 uL). 0.50 pmol/L 514 (1.00 uL) #lI
2.50 uL 10X PCR Buffer.
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Fig. 2 Electrophoretogram of annealing temperature
of Primer (Primer UBC843)
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Fig. 3 Electrophoretogram of ISSR-PCR

with different cycle times
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%£3 fFikt 12 £ ISSR 514
Table 3 Selected twelve ISSR primers

S FAI5-3) T ft"/C SEPSTIEIAS
827 (AC)sG 54.59 56.5
818 (CA)G 54.59 57.0
825 (AC)sT 52.18 52.0
811 (GA)C 54.59 53.0
855 (AC)sYT 53.88 52.0
841 (GA)YC 56.16 57.0
859 (TG)RC 56.16 52.0
873 (GACA), 51.55 53.2
843 (CT)sRA 53.88 55.0
849 (GT)sYA 53.88 54.0
848 (CA)RG 56.16 56.5
836 (AG)YA 53.88 53.2

"4 T DNA & a5 S HIEY T (. (DNA SUBRIE S5 H 16—
I R D

"DNA synthesis report card was provided by the T}, values from Shanghai
Sangon

M 827818825811 855841859 873849 848836

4 S|FELER
Fig. 4 Electrophoresis of ISSR-PCR amplification

with different primers

M@49)1 2 3 4 M@55) 1 2 3 4

5 514849, 8553 1~4 M IEHER
Fig.5 Electrophoretogram of 1—4 samples
by Primer 849 and 855
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