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Abstract The genome DNA of Halerpestes cymbalaris was extracted by the improved CTAB method. The
orthogonal design method was used to the ISSR-PCR system of H. cymbalarisat four levels of five factors (the
concentration of Taq DNA polymerase, dNTPs, primer, template DNA and magnesium ion). The results were
analyzed using the range analysis and variance analysis. A suitable system of the ISSR-PCR reaction of H.
cymbalaris was established which contained 0.025 U/uL Taq polymerase, 1.5 mmol/L magnesiumion, 1.0 mmol/L
dNTPs, 0.5 pmol/L primer and 1.5 ng/pL template DNA in total 20 wL reaction. Ten ISSR primers with clear
bands were selected. And the annealing temperature of each primer was determined by the gradient PCR. On these
bases, the optimum cycles were determined. The optimum cycles were 40 times.
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1
Table 1 Range analysis of orthogonal design of Halerpestes cymbalaris
Taq dNTPs DNA
Parameter Taq polymerase Mg* Primer Template DNA
T1 362.670 0 322.3300 272.270 0 344.170 0 3243300
T2 304.670 0 309.660 0 250.170 0 275.670 0 323.600 0
T3 284.500 0 306.670 0 368.670 0 267.260 0 288.500 0
T4 289.930 0 303.1100 350.660 0 54.670 0 305.3400
Al 302225 26.860 8 22.689 2 28.680 8 27.0275
A2 253892 25.8050 20.847 5 229725 26.966 7
A3 23.708 3 25.5558 30.722°5 222717 24.0417
A4 24.160 8 25.2592 29.2217 29.555 8 254450
R 6.5142 1.601 7 9.8750 7.2842 29858
: T1~T4: s Al~A4: ;R:
Note: T1~T4: Sum of every factor under the same level; A1~A4: Mean of every factor under the same level; R: Range
2 ISSR
Table 2 Analysis of variance for factors of ISSR in Halerpestes cymbalaris
F P
Source SS df MS F value p value
Taq 321.234 12290 3 107.078 041 000 1.4015 0.260 3
Taq polymerase
Mg* 17.493 522 92 5.831 174 306 0.076 3 09723
dNTPs 841.483 589 60 3 280.494 529 900 3.6714 0.022 2
513.955922 90 171.318 641 000 22424 0.102 4
Primer
DNA 72.790 900 00 3 24.263 600 000 0.3176 0.8126
Template DNA
2 444.825 600 00 32 76.400 800 000
Error
10 3
( 3. Table 3 Sequences and annealing temperature of each selected
ISSR-PCR primer
( 4. UBC873  UBCS887 (5'-39) ()
Primer Sequences (5'-3") Annealing temperature ('C)
808 AGAGAGAGAGAGAGAGC 53.8
518C 810 GAGAGAGAGAGAGAGAT 50.2
811 GAGAGAGAGAGAGAGAC 55.5
825 ACACACACACACACACT 522
51.87C, 3o 826 ACACACACACACACACC 568
1.4 853 TCTCTCTCTCTCTCTCRT 54.5
864 ATGATGATGATGATGATG 49.4
UBCS825 873 GACAGACAGACAGACA 51.8
25%.30x.35%x.40x . 45%x . 887 DVDICTCTCTCTCTCTC 51.8
DNA 35545 891 HVHTGTGTGTGTGTGTG 504
36x.38x.40x.42x : D=(A,G,T); H=(A, G, T); R=(A,G); V=(A,C,G)
44% (95 40 Note: D=(A,G,T); H=(A, G, T); R=(A,G); V=(A,C,G)
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Figure 3 Curve between concentration and the mean value of factors for Halerpestes cymbalaris

MI1 1 2 2 3 3 4 4 5 5 6 6 7 7 8 8 9 9 1010 11 1112 12 13 13 14 1415 15 16 16 M2

4 UBC873 UBCB887

: M1: 100 bp molecular ladder; M2: 200 bp molecular ladder; 1~8: UBC873; 9~16: UBC887
Figure 4 The annealing temperature test of UBC873 and UBC 887
Note: M1: 100 bp molecular ladder; M2: 200 bp molecular ladder; 1~8: UBC873; 9~16: UBC887
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5 ISSR-PCR ( UBC825)

: M1: 100 bp molecular ladder; M2: 200 bp molecular ladder; 1: 36; 2: 38; 3: 40; 4: 42; 5: 44

Figure 5 Cycle times for ISSR-PCR (UBC825 primer)

Note: M1: 100 bp molecular ladder; M2: 200 bp molecular ladder; 1: 36; 2: 38; 3: 40; 4: 42; 5: 44

MI1 1 2 2 3 3 4 4 5 5 6 6 7 7 8

9 9 10 10 11 11 12 12 13 13 14 1415 15 16 16 M2

6 UBCS887
: M1: 100 bp molecular ladder; M2: 200 bp molecular ladder; 1~16:
Figure 6 Amplification of ISSR-PCR in different individuals of Eichhornia crassipes seedlings by primer UBC887
Note: M1: 100 bp molecular ladder; M2: 200 bp molecular ladder; 1~16: The individuals of Halerpestes cymbalaris
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DNA 5 (Tag DNA _ANTP,  DNA,
Mg*) ( 4) 16
ISSR-PCR 3 . UBC825
° (5'-A CACACACACACACACT-3")
20 pL 94°C 5 min
3 94°C 20s.53C 60s.72°C 80 s 37
3.1 72°C 6min 4T ( ,2010),
IXxTAE 4 V/em 1.2%
20'12 . 2 ' . (0.5 ng/mL EB) 10 nL
(37°1°439.9 N/101°27'36.1"E) PCR ChemiDoc™ MP
-20C ° (Bio-Rad, USA) .
ISSR (Uni- 16 . .
versity of British Columbia) .
o Tag DNA dNTP 3 10 0
DNA Ladder TaKaRa ( 1 .
3.2 DNA DPS 7.05 o
DNA CTAB 3.4 ISSR-PCR
et al., 2006) 0.8% DNA PCR
NanoDrop 2000c (25x%, 30x, 35x, 40x, 45x)
4
Table 4 Orthogonal design of L,(4°) for Halerpestes cymbalaris
Tag DNA U/l (mmol/L) dNTP (mmol/L) (pmol/L) DNA (ng/p.L)
No. Taq polymerase (U/uL) Mg* (mmol/L) Primer (umol/L) Template DNA (ng/pL)
1 0.025 1.50 0.050 0.2 1.5
2 0.025 1.65 0.075 0.3 2.0
3 0.025 1.80 0.100 0.4 2.5
4 0.025 1.95 0.125 0.5 3.0
5 0.030 1.50 0.075 0.4 3.0
6 0.030 1.65 0.050 0.5 2.5
7 0.030 1.80 0.125 0.2 2.0
8 0.030 1.95 0.100 0.3 1.5
9 0.040 1.50 0.100 0.5 2.0
10 0.040 1.65 0.125 0.4 1.5
11 0.040 1.80 0.050 0.3 3.0
12 0.040 1.95 0.075 0.2 2.5
13 0.050 1.50 0.125 0.3 2.5
14 0.050 1.65 0.100 0.2 3.0
15 0.050 1.80 0.075 0.5 1.5
16 0.050 1.95 0.050 0.4 2.0
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