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Optimization of ISSR-PCR system on Kobresia tibetica

HU Yan-Ping' BAO Rui’ WANG Li' SHI Lin' * LI Yi"
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China; 2. University of Chinese Academy of Sciences Beijing 100049 China )

Abstract: Kobresia tibetica belonging to the genus of Kobresia and the family of Cyperaceae is a perennial herb. The
rhizomes of K. tibetica are short and culms are densely tufted. It is mainly distributed in Qinghai Gansu west of Sichuan
provinces and east of Tibet Autonomous Region at altitudes ranging from 2 550 m to 4 950 m and can be found in alpine
swampy meadows weedy plains marshes and riversides. The root system of K. tibetica is developed. Besides it is hy—

grophilous resistant to cold and strong in vitality. For the reproduction of K. tibetica vegetative propagation is prior to
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sexual propagation. K. tibetica plants are of highly ecological and economic importance. The stem and leaf of K. tibetica
are luxuriant. K. #ibetica contains high levels of crude proteins and fats and is preferred by livestock over other plants
found on the plateau. The production of K. tibetica grass is of high yield. As a consequence it is the major grazing forage
grass of summer and autumn in Qinghai-Tibet Plateau. Furthermore K. tibetica is the constructive and dominant species
of alpine swamp meadows in Qinghai-Tibet Plateau. K. meadows are also highly involved in carbon storage and serve as
important carbon sinks in China. Therefore K. sibetica was chosen as the research object in this study. In order to estab—
lish the suitable Inter Simple Sequence Repeats Polymerase Chain Reaction ( ISSRPCR) system in K. tibetica factors
which affect the ISSRPCR amplification such as magnesium ion ( Mg™") Tag DNA polymerase dNTP primer and
DNA template were optimized and selected by orthogonal designed experiment of five factors in four levels. In addition
suitable ISSR primers and the annealing temperature of selected primers were screened from 100 ISSR primers by gradi—
ent PCR. As a result the optimal reactions of ISSRPCR in K. tibetica were performed in a 20 pL volume containing 2
pL 10x PCR buffer 1.5 mmol * L Mg™ 1.0 U Tag DNA polymerase 0.100 mmol * L dNTP 0.3 wmol * L™ primer
and 30-40 ng template DNA. Out of 100 ISSR primers screened twelve primers were selected with clear and steady
bands and suitable annealing temperature of each primer was 48.0-53.2 °C  depending on primers used. The appropriate
program of ISSR-PCR for K. tibetica was as follows: an initial step of 5 min at 94 °C followed by 38 cycles of denaturing
at 94 °C for 20 s annealing at appropriate annealing temperature 48.0-53.2 °C ( different primers with different annea—
ling temperatures) for 1 min and extending at 72 °C for 80 s ending with a final extension of 6 min at 72 °C.. The stabili—
ty of the ISSR-PCR reaction system indicated that clear and rich polymorphism bands were obtained in different individ—
uals of K. tibetica with the optimal system. The establishment of ISSR—PCR system was beneficial to the analysis of ge—
netic diversity and genetic structure of K. tibetica germplasms. This study will provide the information for further study of
screening high quality forage. Furthermore it is of great significance for the study of Kobresia-swamp meadows in Qing—
hai-Tibet Plateau as well as the restoration and conservation of the wetland ecosystem.
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1 ISSR-PCR ( UBC855) 1-16. ( 1); M. 100 bp+200 bp
Fig. 1 Electrophoresis results of ISSR-PCR in Kobresia tibetica with orthogonal design ( Primer UBC855)
1-16. Treatment numbers as showed in Table 1; M. 100 bp+200 bp molecular ladder.

2 ISSR-PCR
Table 2 ANOVA for each factor of ISSR-PCR

reaction in Kobresia tibetica

F P-
Source of Sum of df Mean F value P value

variation squares square

Mg™ 234.250 0 3 78.083 3  49.973 3 0.000 1 **
Taqg DNA

polymerase

150.250 0 3 50.083 3  32.0533 0.000 1 %%

dNTP 54.000 0 3 18.000 0  11.520 0 0.000 3 **
Primer 142.250 0 3 47.416 7 30.346 7 0.000 1 **

DNA 74.250 0 3 24750 0 15.840 0 0.000 1 **
2 Mg2+

Fig. 2 Relationship between Mg®* concentration

Error 25.000 0 16 1.562°5

Dok ( P<0.01) .

Note: %5 Highly significant differences( P<0.01) . and mean grading results
. Mg™ 0.9~1.5 mmol * L .
Mg™ ; (1.0 U +20 pL')  Tag DNA
Mg 1.8 mmol * L™ ISSR-PCR
( 2). Mg™ 0.9~1.2 mmol * L ;
; 1.5~1.8 mmol « L*  Mg™ .
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( 12) . . 1
1.5 mmol « " Mg™ o 0.3~0.4 pmol + L 400 bp
Tag DNA ISSR 1 200 bp :
Mg™( 2) 0.6 pmol = L* ( 4.6.9.15)
( 3)o Taqg DNA 0.4~0.6 1 200 bp 400 bp
U ; Tag DNA 0.8~1.0U

o Duncan ( 3)
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Duncan

Table 3 Duncan comparisons of factors at different levels of ISSR-PCR reaction

Mg T‘f‘] DNA dNTP Primer DNA
1+L") Average polymerase Average  (mmol * L) Average  (wmol * L) Average (ng) Average
( mmo (U+20 yl.”) rage ., ge ® . ge g rage
1.5 11.000a 1.0 10.625a 0.100 10.250a 0.4 10.625a 20 10.375a
1.2 10.125ab 0.8 10.500a 0.150 9.250a 0.3 9.375ab 30 8.750b
1.8 8.875b 0.6 7.375b 0.125 7.250b 0.5 9.000b 40 8.750b
0.9 4.000c 0.4 5.500¢ 0.075 7.250b 0.6 5.000¢ 50 6.125¢
0 0.05
Note: Data with different letters differ significantly while with the same letters not significantly at 0.05 level.
3  Taq DNA 5 DNA
Fig. 3 Relationship between the concentration of Tag DNA Fig. 5 Influence of the concentration of template
polymerase and the mean grading results DNA on the mean grading results
( 5. DNA 20 ng  ( 1.8.10.
15) o 2
3 1 3
4 2.3 o
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dNTP ISSR-PCR ( 3)
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mmol  ( 1.6.11.16) ;
dNTP 0.100 mmol o
Duncan 1 KN 2 4
4 ; 1.3 2.4 o
dNTP 0.100 mmol.

Fig. 4 Relationship between primer concentration

and mean grading results
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Fig. 7 Annealing temperature experiment of primer UBC855

Renaturation temperatures of lanes 1-8 were 48.0 48.5
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Table 4 Base composition and corresponding optimum annealing temperatures of twelve primers

(5—3) Annealing (539 Annealing
Primer Sequence ( 5°—3) temperature Primer Sequence ( 5°—3) temperature
(C) (C)
807 AGAGAGAGAGAGAGAGT 48.6 834 AGAGAGAGAGAGAGAGYT 48.0
811 GAGAGAGAGAGAGAGAC 50.0 846 CACACACACACACACART 51.0
817 CACACACACACACACAA 51.0 853 TCTCTCTCTCTCTCTCRT 53.2
818 CACACACACACACACAG 49.2 855 ACACACACACACACACYT 53.1
822 TCTCTCTCTCTCTCTCA 52.0 856 ACACACACACACACACYA 51.0
830 TGTGTGTGTGTGTGTGG 52.2 857 ACACACACACACACACYG 48.0
R=(A G);Y=(CT.
Note: R=(A G); Y=(C T)
8 UBC846  UBCS855 ISSRPCR M. 100 bp+200 bp
Fig. 8 Electrophoresis results of different individuals in Kobresia tibetica by
UBC846 and UBC855 M. 100 bp+200 bp molecular marker.
30 ~ 40 ng. dANTP ISSR—
PCR . dNTP o
0.100 mmol * L o ISSR
ISSR-PCR
48.0~53.2 C. o 20 ulL
10 x PCR buffer 2 pL+1.5 mmol * L” Mg
. (2014) ISSR 1.0 U » 20 pL" Tag DNA .0.100 mmol « L
UBC834 55.4 C dNTP.0.3 pumol * L™ primer ~ 30~40 ng DNA o
UBC834 53 °C( Hu et al 2014) 12
48 °C, 12 .
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