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Ab X ISSR-PCR VR R (Mg™ \Tag DNA RA T ANTP 51 FIFEHR DNA) #E47 5 3 4 K9 IE
SRS, LABA E VU5 ISSR 3 A i B A S A & | I 0 16 145 FAY ISSR. 5140 B2 45 5 | W i s AR JORLEE . 45
SRERW T TG T PUUR R ISSR-PCR SN e AR R 20 pL )N T A24E 10 x PCR buffer 2 pL 1.5
mmol + L' Mg™ 1.0 U Tag DNA B4 .0.100 mmol + L' dNTP 0.3 wmol - L5 #H1 30 ~40 ng DNA 4 ; 7]}
M\ 100 45 ISSR 51y e b T 4 HE 25 SR NG M FRE 19 12 255190, % 519 i e AR AR 48.0~53.2 °C (5]
YIARTA], ot KR AR ) 5 PE KGR 55 ISSR-PCR 3 B A9 39 A 7 4 & e B8 M 94 °C 5 min, SR 5 A8 M
94 °C 20 s B 48.0~53.2 °C 1 min FEH 72 °C 80 s.38 MEFF, HJ5 72 CLEf 6 min, KREEEHEIUESS
FEM IR R ARV P B LA S b BT AR SRV T L2 S R O R S P R R s R 2R TR R
RO R YR O R AE 9T B T R, VBRI A SR LA VG G Ry DI A 11 T VR PR AR A F 9 B A S
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Optimization of ISSR-PCR system on Kobresia tibetica
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(1. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810008,
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. tibetica 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. tibetica was chosen as the research object in this study. In order to estab-
lish the suitable Inter Simple Sequence Repeats Polymerase Chain Reaction (ISSR-PCR) system in K. tibetica, factors
which affect the ISSR-PCR 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 ISSR-PCR in K. tibetica were performed in a 20 pL volume containing 2
uL 10x PCR buffer, 1.5 mmol - L' Mg, 1.0 U Tag DNA polymerase, 0.100 mmol + L' dNTP, 0.3 pmol - 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 individu-
als of K. tibetica with the optimal system. The establishment of ISSR-PCR system was beneficial to the analysis of genetic
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.

Key words: Kobresia tibetica, Cyperaceae, ISSR-PCR, reaction sytem, orthogonal design
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VU % 25 5L ( Kobresia tibetica) , N 75 ¥ B} ( Cyper-
aceae ) 7= 7 J& ( Kobresia Willd. ) Z4FE A FA AR
R0 RPN B, H 5~15 em, HAR 1~2
mm , A G R IE B R0, B B 2 TR
ERE Y, TR, 220K A 1 mm, A
%o AT 2 550~4 950 m [BTRIMEHY G B M
e LI AR ) oA T H R I DU P ER | PR R
i, HAR R KR, B, 9, AR o (b R B
Hh A 75 G 23 L 2y, 20005 5K PR RN P A g
2012) . VU R A VS SR BN A E
B R HZE M S s I E SR, R,
SR MR e L BK P 2 1) R ] e (AR A LA
1995; B % A MR, 2013), LAVE 58 5 O 48
PRI Y 1= FEVR AL R A, A MR Y 5 [
Az R, S 77 7R e i e R e e I e 1) 2H B
HMURR B K PR SR D BE , 7 4E R 5 e e R AR S R G
VA e AR ) 2 R A T R R A AR
VIR TR I A AR BEARR R b i 28 AR E 4
BRASMA B B SO, 20015 253555 FIHh
TR, 2009 ; FHEESE, 2009)

IS RSFFEF IR K2E Zietkiewicz et al (1994) 4]
H#H T ETF PCR B4 F45riC Inter-simple Sequence
Repeats (ISSR) . iZbRiCHRAER B R HUE S FaE
Pl H 2 5P F & (Nagaoka & Ogihara, 1997;
Devarumath et al, 2002) , 2£F ISSR A&, BLEAE
WO R AL AR o3 B R PIAVEIR S e AL SRS OE R b
JRCE IR S AT RN ) Z (Li et al, 2013;
EESZ M IR, 2014) . AP0 IESSILE:, (L
A 5 6 e 1 e ) ) A 1 5 % B ISSR. Y
F K F (4N Tag DNA polymerase Mg™ . dANTP 5|4
FIDNA B4R ) | 5 76 £ 3738 A P 05 B ISSR AR E
PE RSV 280 B R R AR R it —
ATV ISSR ARiC e P4 JB it it A4 20 R A S b o %
PRI S5 7 T AT ST S AR 5 a8t AL LA

1 #8577
1.1 ##l

2013 4% 7 H e 1A WL % 1 IR N AR E B
BENH AR (38°240'43.8" N, 99°16'37.1" E) Hb
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DR VY s i AR, 28 v [ 2 B v b R R
ARG T A 2R W RIFIY % S5 78 R DU 7 5 ( Kobresia
tibetica ) , 55 UE bR S T30 B T 75 98 = SR AR W0 bR AR A
(HNWP #5745 2013003) ,
1.2 X5

dNTP ,Taq DNA 47,100 bp #1200 bp DNA
molecular marker I F TaKaRa 2y 5, AF 519 (Set
#9, IS R FHE LK 2% University of British Co-
lumbia $2{t) ZHE LifEA T A A,
1.3 ik
1.3.1 #3DNA 5 &4 LR 4 DNA HRECR
JH Doyle JJ & Doyle JL (1987) ik #F i CTAB ¥,
NanoDrop 2000c # i 48 #h 43 Y6 Y6 11 ( Thermo Sci-
entific) Kl DNA 40 B FIR B, L OD g, 050 TH I FE
2.04~2.12 Z 0], W EAE 95 ~450 ng + wL' Z[A], i
& ISSR-PCR % DNA AR - (9 R
1.3.2 ISSR-PCR B 4k & #9 44t  Xf Tag DNA 5
4 Mg® [ ANTP Primer K DNA %5847 5 MR £ 4
FIASTEIBR LR Lo (4°) IEZSIRER TRk (6 1), fifk
g0 2 ] UBC855 (/¥ %124 5'-ACACACACACA-
CACACYT-3")51¥)., BAMERRAEEA 2 wL (1Y 10x
PCR buffer, F#B#i/K 42 20 wL, PCR 44 5 B £
C1000 Touch™ Thermal Cycler ! ( Bio-Rad) PCR 1%
AT, YRR R TARYE 94 °C 5 min; ZE 94 C
20 s, 2P 50 °C 1 min, ZEf1 72 °C 80 s, 38 Cycles;
72 °C 6 min $EMH; T 4 CL-AE. PCR =¥ Tk
MR BN AR IS (W g 1.29% ) b W gk, 7 JTT 56 e
1% 245 ( ChemiDoc™ MP , Bio-Rad) 1/ ()5 B0 5%
1.3.3 ¥ i R L A2 A B ML ERILE
1) PCR A Z I, D\ 100 45519 thifi ik 4 18 4541 =F
HHWE W REEME SNy, sl
UBC855(T, =52 C) MWl , 7EH T E L TFiFEsh4 C,
BB 8 KA E (48.0,48.5.49.6.51.2.53.1,
54.7.55.6.,56.0 °C) , Ho& f b & ¥ [R] Hif SCIE 58 1 56
BRI 5 | 0 B AR R
1.3.4 ISSR-PCR # 2wy 48 & M i H I Y
UBC855 X PU ik v HE AN [A] A4 &L #E 1T ISSR-PCR 473,
4T ISSR-PCR 4" 4 1A 2 BA 8 MEA I 5
14 Zit59H

K IE AT WA B 7 04 L B 4 2R | 4%
WY Sty Blas 5 BE 8 b B2 AT SRR I bR A
HATHT O3 Ao B 5 AT HLE SRR 16 47,

20N 14y, JH DPS 7.05 #1750 48 3143
Br (R A L&, 2006)

2 HERGaM
2.1 AREEEXIRITHIES

& 1 J2 V5 8 % %5 ISSR-PCR 1F 28 5236 i 445 51
ARPE 12 P BOE M, A M, SRS, 16 4
AEFRR EAT s a5 Rk 1,

®1 ABRSEEXRE (5 WK 4KF)

Table 1 ~ Orthoronal design in Kobresia tibetica [ L,;(4) ]
K% Factors 25 Results
WY oNA L
No. polyfn— (nlt/lrf(-)l X (I::HIZF r. (ilr\ln'g) DNA Repeat Repeat
oy oy oy (e b2
20 pl)
1 0.4 0.9 0.3 0.075 20 3 2
2 0.6 0.9 0.4 0.100 30 8 6
3 0.8 0.9 0.5 0.125 40 6 5
4 1.0 0.9 0.6 0.150 50 1 1
5 0.4 1.2 0.5 0.100 50 7 7
6 0.6 1.2 0.6 0.075 40 5 4
7 0.8 1.2 0.3 0.150 30 14 14
8 1.0 1.2 0.4 0.125 20 15 15
9 0.4 1.5 0.6 0.125 30 4 3
10 0.6 1.5 0.5 0.150 20 13 13
11 0.8 1.5 0.4 0.075 50 11 12
12 1.0 1.5 0.3 0.100 40 16 16
13 0.4 1.8 0.4 0.150 40 9 9
14 0.6 1.8 0.3 0.125 50 2 8
15 0.8 1.8 0.6 0.100 20 12 10
16 1.0 1.8 0.5 0.075 30 10 11

T2 NI MGATEE R W8 FE, & EX
Ji i 5 ISSR-PCR AYRZ AR Hh 5 B 554K U Mg™ |
Tag DNA 5T 519 fitlk DNA dNTP, HAH R
AISZIR AR R T AR K- (P<0.01) o PR, i
BAHZE B HTKOE, T 0t 5 AN BT E N
JKEE] ) Duncan 28 H3E (55 3)

Mg™" J2 5 i 74 8 %5 B ISSR - P CR 2 I e K 1
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11 22 3 34 4 55 6 6 7 7 8 8 M 9 9 1010 1111 1212 13 1314 14 1
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B 1 PO ISSR-PCR IEACBETHHLIK S5 5 (514 UBC855)

1-16. ZLFR4S-(F2 1) ; M. 100 bp+200 bp RIS F 5 HBY,

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 AEEEXAERESE ISSR-PCR MK H =5
Table 2 ANOVA for each factor of ISSR-PCR

reaction in Kobresia tibetica

7R sk 3 AT 1795
Source of Sum of df Mean F val P val
variation squares square vale vame

Mg 2342500 3 78.0833 49.9733 0.000 1%+
Tag DNA 4555500 3 50.0833  32.0533 0.000 1 %%
polymerase

ANTP 540000 3 18.0000 11.5200 0.000 3 %

Primer 1422500 3 47.4167 30.346 7 0.000 1 %

DNA 74.250 0 3 24750 0 15.840 0 0.000 1 = =

Error 25.000 0 16 1.562 5

T 2R (P<0.01)
Note: 3 Highly significant differences( P<0.01).

E, Y M HRELE 0.9~1.5 mmol - L' Z[a] B, Fifi
Mg ¥ B 3 i, AP o3 25 SR 24 {8 52 3 Kot 3 >
Mg ¥ 5A 1.8 mmol - LI, 4% 5 24 {8 A 9l /) #a 3
(E2), Mg N 0.9~1.2 mmol - L 4" H &5
PR ELIR S T 1.5~ 1.8 mmol - L™ Mg> i
JIE AR 2% =F B v ELVE MR 5 R 2 1.5 mmol - L
B, BT A A 2 S0 P AR v M I S Y (A3 12)
I, 1.5 mmol - L™ J& Mg fidi B AU .

Taq DNA S5 BT PG 58w B ISSR S 14 52 i
R T Mg (3% 2) , VP45 5 24 11 b 1l £ 1) 34 fin 52
WRHH (K 3), 24 Tag DNA BEHERN 0.4~0.6
U B, P 418 4545 /0 s Tag DNA AR N 0.8~1.0 U
Hﬂ‘,@?ﬁ%%%ﬁiﬁigo i1 Duncan ttﬂ(%@ 3)%‘5%
ALAL UK 3 5 4 2R AR, Hp /K257

12 ¢
S10¢t
>

wd gl
=
®E
HI 5 I
Q’llm
L5
B4t

o
(]
=,

0

0.9 1.2 1.5 1.8
Mg 3REE  Mg® concentration(mmol * L")

B2 Mg WIS IFM 45 R Y 5 R
Fig. 2 Relationship between Mg®™ concentration

and mean grading results

W35 F D85SR R 0 28 v RO 8 K OF- 4
(1.0 U - 20 wL") J& Tag DNA AR AR &,
XJ VU i . ISSR-PCR 52 M A K 1 oy — R &
SR, 51 vk BE AR, 37 38 SORAR ; 51 P00 B i
15, W2 S EEE R ARRE R 1 K5 1) R AR
ERRetE (B 4) XA RN B3, 5
Yk R — e eetE . 1 arm, Sk E
$90.3~0.4 pmol - LA, /NT 400 bp BY F BER
MR T 1200 bp (49 R Bepl 5 i B B 4744 ok 5 24
WREEHSINE 0.6 wmol « LA (b3 4 6 .9.15) , KT
1200 bp H4& > HE5, 3L T /INF 400 bp B B,
LI B 5 | 0 R R B Ay i B 1, e vk
SN R TN BT, ZE R, K
15K 2 3 2R K1 5K 4 25
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& 3 ISSR-PCR &E K F (& Duncan tbE;
Table 3 Duncan comparisons of factors at different levels of ISSR-PCR reaction
Mg Bifl T‘f‘f DN{‘ P dNTP P Primer Pl DNA P
1-1L") Average POymerase Average  (mmol + L")  Average (pmol - L")  Average (ng) Average
(' mmo (U+20 pul) > >
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 8.875h 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¢
TE: 0.05 BFEIKF, AR T REFR A0 B0 0 2 57 25, R R I 2R AR 22 57
Note : Data with different letters differ significantly while with the same letters not significantly at 0.05 level.
12 ¢ 121
210 ¢t o 10T
_3 =
>
g8 w g 8|
oo & -
B S 6} B
I 5 B S oot
Bl Ho
R B D
B =) 4 r <R “
[ H.: o 4
] c
o 2| ©
= 2 2t
0 L 1 L )
0.4 0.6 0.8 1.0 : : t
20 30 40 50

Tag DNABSEBHRE U - 20uL™)
Concentration of Tag DNA polymerase

K3 Taq DNA REMEKE S 4 RIERCR
Fig. 3 Relationship between the concentration of Tag DNA

polymerase and the mean grading results

12 ¢
g10-
e

@ g 8t

.E\.‘L

® 2|

HO 5

~N\m

K5,

BT
©
291!

0

0.3 0.4 0.5 0.6
B|HRE Primer concentration(pumol « L")

K4 SIMEE S ISR AR C R
Fig. 4 Relationship between primer concentration

and mean grading results

BE ., HETIYREEWRE N 0.3 pmol - L,
VRO AR BEARI R DNA S 1% 384 o g o 2>

TE1RDNATKRE Concentration of template DNA(ng)

K5 fEAR DNA Y BP0 4 R 2 (A 0

Fig. 5 Influence of the concentration of template

DNA on the mean grading results

(Kl'5), 4 DNA H &4 20 ng BF (b3 1,810,
15) , Rt R i fe 2, (UKF2 5
KE3ERARE K1 S5HEIANKELRR
FEOKF4 H5KF2.3 200 RE HiL, Bk
DNA F S FIAE 30~40 ng ¥77

dANTP X ISSR-PCR S I [ 5% W fe /N (36 3) , 1F
SIEEZE RPN AREL(E 6), 4 dNTP i 0.075
mmol Hﬁ‘(ﬂ‘fi 1\6\11\16) ,T}Li%%QI‘EZ:/%Bﬁ,
24 ANTP KF 0.100 mmol F}, 34 4515 B i 1 &2
Duncan 734132, K- 1 57K 3 K 2 5KF 4
ZERABE K13 5K 24 2258%E, L,
BRI ANTP (A3 R 0.100 mmol,

Rl WV Nl W Rvy &7y DB A I N
P AE A4S B F (Mg™ | Tag DNA polymerase . dNTP |
primer Fl DNA template ) [ i e 20 & 2 Ab 3 12,
B 20 pL W R H &4 1.5 mmol - L' Mg™ (1.0
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U - 20 uL"' Tag DNA % 4 ff#.0.100 mmol - L'
dNTP 0.3 pmol + L' primer 1 40 ng it DNA

N

12 ¢

—_
o

[ee]

IR EREE
Mean grading results

0.075 0.100 0.125 0.150
dNTPREE dNTP concentration(mmol + L™)

Kl 6 dNTP ¥ BE XS T/ 45 A (H Y R
Fig. 6 Influence of ANTP concentration on

mean grading results

22 5|YiFiE R ERERNEE

K7 MR GRS (UBCSSS 514) 45 53, 1R
IR BEXT ISSR-PCR 45 55 m B &, 43R i BE IS
T 51.2 CHF, /T 800 bp B F Be# /b, 1 200~ 1 400
bp B Bt 2 BRSNS BRI . IR JOREE S T
53.1 “CH,400 ~800 bp [ F- BEh £ H 2 Wi i, K
T 1600 bp (R Bese BEHE R, {H1 200~ 1 400 bp 1)
R BN, B KRR 53.1 CHF, TSy &
W E IS Wie s, IS 4 UBC8SS Ay i il .k
MEEN 53.1 °C, PEIL ik, vt 12 SR AR Y 5]
Wy, HoP 5 R dre AR KGR LR 4
2.3 ISSR-PCR ALk RS E AT

FH5 4 UBC855 F1 UBC846 Xif 74 i i B A [a] 4~
RIEFTY 1 BAE R R fae e, B 8 ]
DIE 387 s UK 2 = B v VS5, W
PERT UL AR S Y ISSR R 1R R A E nT 5E 1Y, ]
FH T VU i v B o O IR AR AR A A AT

3 Wk EER

ISSR-PCR J W 47 14 45 5 57 2 oy AR 3 4% 24 UK,
a3 SO SR RIS 0 b R A5 1 22 TR 3R 1 S e (B A
PESE | 2007 2A545, 2013) , XFARFI S, H
ISSR-PCR S i s {45045 57, OF H i Tk ge i it
IR AKEARTR, £ B R AR 25, N
PR ISSR 43 B4 S 1 1E ff 1 2 ml T 52 1, 20 7E S 56

K7 514(UBC8SS) iR KR  1-8 vt ny
SRR 411 48.0 48.5.,49.6 51.2 531 54.7 55.6,,
56.0 °C ; M. 200 bp trifEsr FHZS MY,
Fig. 7 Annealing temperature experiment of primer UBC855
Renaturation temperatures of lanes 1-8 were 48.0, 48.5,
49.6, 51.2, 53.1, 54.7, 55.6, 56.0 °C respectively;
M. 200 bp molecular marker.

AU R S5 R AT AR T i . AR ZE T, P4 R
5 ISSR-PCR 48 [ V7 A 5% ) Rl B Mg™ > Tag
DNA AW >5 9> DNASANTP, Mg X 74 i
5L ISSR-PCR J v 19 5% i) i ok (38, X 5 W52 16
HU(ZEAEAE, 2013) FIEE =06 (PMBTRSE, 2012) F Y
LSR8, Bl B8 435 10 Mg™ Ve B X V5 i
5L ISSR SEE R IR AR H YA TAE, RO
Ib T B AR M A AL 5% N i B T Tag
DNA R4 76 P, 38 7T F — 25 45 4 5O i il
DNA template . dNTP 1 primer, M Ii 224 2F primer 5
template 455 R0C% template 5 PCR =4 ) i 5 IR
FEVA R =W e S v (RAE ¥ 45, 2010) . HIE, A
TR BB Mg™ ¥R 2N 1.5 mmol « L', Taqg DNA
RAEXRT PG B 5 ISSR-PCR 1Y B Wi Ji&: 565 — A7, X
KT Mg™, Taqg DNA A B B IR 23 fff PCR 4734
B AR 55 e BE b s A AS i i H 2 5 1k
Y 1 ARBFELL 1.0 U A EE R, 519
J& ISSR-PCR ¢ 57 14 F 7 1) Gt 51 e ot IR AR
REP 34 K B &, /N B 2 ANBE A A
B e B A 5 RS B AR R SRR 1 H AR
BCE 1Y) TR (B EE AR, 2014) , ARBFE HOE B AY
Sl JE 0.3 pmol « L', A4 DNA J2& ISSR-PCR
ORI FE R 52, 26 DR UE FL T i 1 RT3 T, ISSR X A5 A
DNA F 5 (1 2R G Rl 5 45, A5 iU50 Th s Al DNA
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Table 4 Base composition and Correspondlng optimum anneahng temperatures of twelve primers

IR BRI

G1EY] JFH) (5'—3") Annealing 514 JF3 (5'—3") 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

H:R=(A,G);Y=(C,T),
Note;: R=(A, G); Y = (C, T).

12 3 4 5M 6 7 8 9°10 11 12 13 14 15
uUBC846

UBCS855

& 8 T4 UBC846 F1 UBCS55 Xif Fh i ith B A [A] 1A ISSR-PCR 4 B U4 M. 100 bp+200 bp 44> RS 1Y)
Fig. 8 Electrophoresis results of different individuals in Kobresia tibetica by

UBC846 and UBC855 M. 100 bp+200 bp molecular marker.

(I # N 30 ~ 40 ng, ANTP 2 X 74 5 i % ISSR-
PCR R e /N A 3R . AWFFER B, ANTP
JE4 0.100 mmol - LA, 4748 it 2% SR f BRARL

PU K 7 5 ISSR-PCR AN 6] 51 4 i 3R kiR B 4%
S HAGE A 48.0~53.2 C, ANFEEHF, A E 5]
Wy HAR I AL RN 7 51 FE R TR, 5190 11838 K e
A, ALEE A (2014) X4 e B AL ISSR 43 AT I, 5
Yy UBC834 BB KRN 55.4 °C, 78 F5 iy 4 K
UBC834 1R KR FEH 53 °C (Hu et al, 2014) , T4
WFFE %5 W i 1R R B2 48 €, BHIL, 7E
ISSR-PCR J i Hv , % T AN [R] 1) 51 490, 250 A 40 LA a5
25 0 Howt B AR ORI , AN RES—1TTE .

AR E B ] LA ISSR-PCR i 1A & H iy

ZA R 2R [A) I AT 07 8 , RE A% PR SR AR W R i K 1
ZHA, DA B o PR 3R e S L 2 I A e, A
Wi g e AR g i, P P GE 55 ISSR g4
PRl 14 fre s vk BB, IR B0 43 A 5 22 43 BT B O
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