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DPS 7. 05 b
1
Table 1 Orthogonal design of L,s (4°) for Blysmus sinocompressus
Factors Score results
Numb Taq DNA DNA 1 5
umber Mg?* Taq DNA Primer Template ) )
(mmol/L)  polymerase (U/20,L) 91T (pmol/L) DNA (ng) Repeat 1 Repeat 2
(mmol/L)
1 0.9 0.4 0.075 0.3 20 1 4
2 0.9 0.6 0.100 0.4 30 6 5
3 0.9 0.8 0.125 0.5 40 10 8
4 0.9 1.0 0. 150 0.6 50 4 7
5 1.2 0.4 0. 100 0.5 50 9 9
6 1.2 0.6 0.075 0.6 40 3 2
7 1.2 0.8 0. 150 0.3 30 11 11
8 1.2 1.0 0.125 0.4 20 8 10
9 1.5 0.4 0.125 0.6 30 13 6
10 1.5 0.6 0. 150 0.5 20 15 15
11 1.5 0.8 0.075 0.4 50 2 1
12 1.5 1.0 0. 100 0.3 40 7 12
13 1.8 0.4 0. 150 0.4 40 12 14
14 1.8 0.6 0.125 0.3 50 14 13
15 1.8 0.8 0. 100 0.6 20 16 16
16 1.8 1.0 0.075 0.5 30 5 3
1.2.3 ISSR-PCR & X & E X I o
b
2 R 54
. UBC818(5'-CAC s R 52T
ACA CAC ACA CAC AG-3', T,,=52C) s 2.1 DNA
PCR . T, 4~6C DNA C D
12 (48.00,48. 30,48. 90,49. 70,50. 80,52. 30, , 23kb , DNA
54.00,55. 40,56. 50,57, 30,57. 80 58. 00°C), , o , NanoDrop 2000c
o DNA ,
1.2.4 R Ak ZABEMHRXER] 5%k 149~592. 3 ng/yL o , DNA
UBCS818 I1S- s ISSR-PCR o
SR-PCR s
1 DNA (M: pDNA/HindIII )

Fig.1 Electrophoresis of genomic DNA of Blysmus sinocompressus (M: pDNA/HindIII molecular ladder)

2.2 ISSR-PCR
ISSR-PCR
15

2,

dANTP,Mg** | DNA.Taq DNA

o



2014 36 6

1~16 ( 1 M. 200 bp
1~16: Numbers are shown in Table 1. M: 200 bp molecular ladder
2 ISSR-PCR ( UBC807)
Fig. 2 Results of electrophoresis for ISSR-PCR orthogonal design (UBC807 Primer)

2
Table 2 Results of intuitive analysis for Blysmus sinocompressus
TagqDNA DNA
Calculation results Mg? " TagDNA polymerase dANTP Primer Template DNA
T1 45 68 21 73 85
T2 63 73 80 58 60
T3 71 75 82 74 68
T4 93 56 89 67 59
X1 5.625 8. 500 2.625 9.125 10. 625
X2 7.875 9.125 10. 000 7.250 7.500
X3 8. 875 9.375 10. 250 9.250 8.500
X4 11.625 7.000 11.125 8.375 7.375
R 6. 000 2.375 8.500 2.000 3. 250
:T1-T4 3 X1-X4 iR o

Note: T1-T4, Sum of every factor under the same level; X1-X4, Mean of every factor under the same level; R, Range.

X . 3 ISSR
X R , Taq Table 3 Analysis of variance for factors of ISSR in
DNA 3. Mg2 f 4 . ANTP 4. Blysmus sinocompressus
F P
3 DNA 1 ° Source SS df MS F value P value
ISSR-PCR 5 : Mg?? 148.5000 3 49.5000  14.1429 0.0001**
1.80 mmol/L. Mg®" ,0. 80 U Taq DNA N [)Tofjmlz:ﬁ 27. 2500 3 9.0833  2.5952 0.0885
0. 15 mmol/LdNTP. 0. 5pmol/L 20 ng ANTP  373.7500 3 124.5833  35.5952 0.0001% *
DNAO Primer 20. 2500 3 6. 7500 1.9286 0.1657
, 15 DNA 54. 2500 3 18. 0833 5.1667 0.0109*
Error 56. 0000 16 3. 5000
X 0.01 3 * 0.05 N
’ ( 3, F Note: * * Extremely remarkable difference at 0. 01 level; * Re-
dNTP>MgH ~DNA™Taq DNA ~ markable difference at 0. 05 level.
o , Taqg DNA , . ANTP
) DNA PCR s ,
(P<<0.05),dNTP Mg o 2
(P<0. 01), , Mg .dNTP ., dNTP 0. 075 mmol/L
DNA 3 Duncan ( ;
4), . 0.100mmol/L R
« 2 « 3 ) o , 1 2
dNTP ISSR-PCR 3. 4 s 2. 3. 4

48 —
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4 ISSR-PCR Duncan R 2 s DNA 20ng
Table 4 Duncan comparison of factors at different levels R
of ISSR-PCR in Blysmus sinocompressus , ISSR-
DNA .
Mg2+ Template PCR .
(mmgol/L) Average d\]TI” Average DNA Average 1 DNA ) 20ng,
(mmol/L) (ng)
1.8 11.6250a  0.150  11.1250a 20 10.6250a Taq DNA PCR
1.5 8.8750b 0.125 10. 2500a 40 8.5000b s
1.2 7.8750b 0. 100 10. 0000a 30 7.5000b ISSR T
0.9 5.6250c  0.075  2.6250b 50  7.3750b »had
0.05 . , DNA 0.5~0.6 Utz=1l,
Notei Data with different letters differ significantly while with Taq DNA 0.4~1.0U,
the same letter not significantly at P<Z0. 05 level. . .
i , 2 2 , Tag DNA (1.0 U)
(0.100mmol/L) dNTP . ’ o
l\/IgZJr ISSR-PCR ’
dNTP, Mg** Taq DNA . 3 Taq DNA .
N dANTP . s
\ PCR o 2 , ISSR
o Mgz+ ] ’ )
. Mgt 3(0.5 pmol/L),
0.9 mmol/L. ;. Mg ’
1.2~1.5 mmol/L ; (Mg’ . Tag DNA JANTP, DNA
Mg*" 1.8 mmol/L ) 4.3.2.3.1,
o 4 Mg 1 2. s 15
3. 4 , 4 2. 3 o ) 15
, 2 3 i , 4 s 20 pl
Mg ., 1.8 mmol/L, 1. 80mmol/L. Mg’* ,0. 80 U Tag DNA . 0. 100
DNA 20ng . mmol/L dNTP,0. 6umol/L 20 ng DNA .
. DNA 1 2. 3. 2.3 ISSR-PCR
4 , 2 3. 4 UBC818 3, 3
1~12 48.00,48.30,48.90.,49.70.,50. 80,52. 30,54. 00,55.40.,56.50,57.30,57.80,58.00°C ;
13~24 1~12 s M 100 bp

Lanes 1~12 represents the annealing temperature of 48. 00,48. 30,48. 90,49. 70,50. 80,52. 30,54. 00,55, 40,56. 50,57. 30,57. 80,

58.00°C respectively. Lanes 13~14 are repeat of lanes 1-12. M is 100 bp molecular marker

3 UBCS818
Fig. 3 The annealing temperature of UBC818
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Fig. 4 The application results of Blysmus sinocompressus by UBC818 ’ °
5 b
Table 5 Selected primers sequences and annealing ’ ’ ’
temperature of each primer ’
Primer Sequences (5'—>3") Annealing temperature (°C) ISSR
807 AGA GAG AGA GAG AGA GT 52.0
808 AGA GAG AGA GAG AGA GC 54.3 ’ °
817 CAC ACA CAC ACA CAC AA 50. 8
‘ 4 s
818 CAC ACA CAC ACA CAC AG 52.3 -
822 TCT CTC TCT CTC TCT CA 48.3 5
834 AGA GAG AGA GAG AGA GYT 55. 4 Lis (47 ’
836 AGA GAG AGA GAG AGA GYA 58.0 ISSR-PCR )
857 ACA CAC ACA CAC ACA CYG 50.0 , 1S-
864 ATG ATG ATG ATG ATG ATG 48.0 .
899 CAT GGT GTT GGT CAT TGT TCC A 50.0 SR-PCR 20#1
:Y = (C, T). Note; Y=(C.T). 1. 80mmol/L. Mg*", 0. 80U Taq DNA .
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Optimization of ISSR-PCR System and Primer
Screening for Blysmus sinocompressus

BAO Rui', HU Yanping', WANG Li', XU Rong-hua®*, LI Yi'

(1. Northwest Institute of Plateau Biology , the Chinese Academy of Sciences, Xining 810008, China;
2. Haixi Prefecture Science and Technology Bureau, Delingha 817000, China)

Abstract: To optimize the ISSR-PCR system for Blysmus sinocompressus, an orthogonal design was
selected at four levels of five factors (Mg®*", Taq DNA polymerase, dNTP, primer and DNA template).
Then, based on the optimal ISSR-PCR amplification system, ISSR primers with clear bands and the annea-
ling temperatures were selected. As a result, the optimal PCR mixture (20pL) contained 1. 80 mmol/L
Mg®", 0.80 U Taq DNA polymerase, 0. 100 mmol/L. dNTP, 0. 6mol/L primer and 20 ng template DNA.
Ten primers were screened with clear and consistent bands. With the optimal system of ISSR-PCR and
primer screening, clear and steady bands were obtained in different individuals of Blysmus sinocom pressus.
The establishment of ISSR-PCR system could favor the genetic diversity of Blysmus sinocompressus pas-
ture germplasm with molecular marker techniques. It was useful for the conservation of wild resource of
Blysmus sinocompressus and excellent forage germplasm breeding.

Key words: Blysmus sinocompressus; ISSR-PCR; Reaction system; Orthogonal design; Primer

screening



