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Optimization of ISSR-PCR Reaction System for Miscanthus floridulus
JIN Lin et al
Abstract [ Objective | The research aimed to protect the germplasm resources of Miscanthus floridulus and lay the foundation for its develop-
ment and utilization. [ Method] With DNA of M. floridulus as materials, the effects of DNA concentration, Mg’* concentration, dNTP con-
centration and Taqg DNA polymerase content, and annealing temperature on the results of amplification ISSR-PCR results were analyzed. By u-
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sing single factor test, ISSR-PCR reaction system was optimized. | Result] The optimum system of ISSR-PCR for M. floridulus was as follows :
25 pl system containing 0.2 mmol/L 4 x ANTP, 1.5 mmol/L Mg’*,0.75 U Taqg DNA polymerase. PCR reaction procedure was as follows:
pre-denaturizing at 94 °C for 5 min, denaturizing at 94 °C for 30 s, annealing at 51 —53 °C for 30 s, extension at 72 °C for 50 s, 40 cycles;
re-extension at 72 C for 7 min. 11 primers with high stability and good repeatability were screened from 100 ISSR common primers by using
the optimized reaction system. [ Conclusion] This optimal system laid the foundation for the research on the genetic diversity of M. floridulus

by using ISSR technology.
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Table 1 The primary parameters influencing the amplification of IS-

SR-PCR
Z 4 Parameters FhEE Gradients
DNA B FE // ng 2550100200 400
PEAEL /R 3035 40 45

dNTP Y& // mmol/L 0.1.0.2.0.3

Mg’ * ¥ // mmol/L 1.0.1.52.0.2.5

Taq DNA B4/ U 0.75,1.00,1.25.1.50

PCR F=# &M 2 wl A 2% ik (30. 00% JiE A,
0.25% 1R} ,0.25% —HIRF) 2R H 1. 50% B fig i ek
I, EB Yeti, HLEN 110 V, B3 80 mA &R ALK 60 min, 7¢
BRI RG22 48 E BT D 5%
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2 000 bp

1 000 bp
750 bp

500 bp

250 bp

TE:1 ~5 3KE RBAR DNA #2535 400 ,200,100,50 25 ng,
Note : The concentration of template DNA in lane 1 =5 are DNA tem-
plate 400, 200, 100, 50,25 ng resp.
BE 1 R DNA JKEXT ISSR #1889 2500
Fig.1 Effect of template DNA concentration on ISSR amplification

2 000 bp

1 000 bp
750 bp
500 bp
250 bp

100 bp

a1 ~4 JKIE ST HIAERR 30,35 .40 45 K,
Note: The cycle number for lane 1 -4 are 30, 35, 40, 45 resp.
B2 AT ISSR § 1A &N
Fig.2 Effect of cycle number on ISSR amplification
2.3 SN REERBRNE  REI SRR KX
PHEA AR . A 100 A ISSR 5@ F5 19 i i 11 4
WA TP AN 41 DNA 59519 (3% 2) - 1SSR809,819 820,
822 824 860 .885 .889 884 887,888, i J ik JELE ISSR [ )W
REPEE R A 1B KRS IRAEIRUES | ¥ 5 B bR 2
B RRE N, Bl 5 RS SRR ™ A B, 7 AR AR R
kAR I R it 7 D S R 5 1 S AR I s 45 B
LA IR SR — AR T 514 Tm (R 1 ~2 CRHE (K 3) .
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Table 2 The relationship between primer sequence and annealing tem-

perature
hzd=s J¥51(5'-3") Rk //C
Sequence Sequence Annealing
No. (5'-3") temperature
ISSR-809 AGA GAG AGA GAG AGA GG 53
ISSR-819 GTG TGT GTG TGT GTG TA 51
ISSR-820 GTG TGT GTG TGT GTG TC 53
ISSR-822 TCT CTC TCT CTC TCT CA 51
ISSR-824 TCT CTC TCT CTC TCT CG 53
ISSR-860 TGT GTG TGT GTG TGT GRA 52
ISSR-884 HBH AGA GAG AGA GAG AG 51
ISSR-885 BHB GAG AGA GAG AGA GA 52
ISSR-887 DVD TCT CTC TCT CTC TC 51
ISSR-888 BDB CAC ACA CAC ACA CA 52
ISSR-889 DBD ACA CAC ACA CAC AC 51
123 435 6 78 800N
2 000 bp
1 000 bp

750 bp

500 bp

250 bp

L~ 11 PKIE A9 ISSR 51 ¥4k ¥k & 809,820,824 819,822,860 ,
885,889 884 887 888,
Note: Lane 1 — 11 are ISSR-809,820, 824, 819, 822, 860, 885,
889, 884, 887, 888 resp.
E3 SIMERERNBETY IS
Fig.3 Primer amplification under optimal annealing tempera-

ture
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2.5 Taq DNA BEEFREXNRKMERMHNE  Tag DNA
R PCR N EZEREF, KRR ET 4 MHE
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BF, BIRE R Y R AT s R RN A VR R L 85 0.75 U
Hictt: Tag DNA RERREEE
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2 000 bp

1 000 bp
750 bp

500 bp

250 bp

TH:1 ~3 JKIE Y dNTP ¥ 435025 0. 1.0.2.0. 3 mmol/L,
Note ;: ANTP concentration in Lane 1 =3 are 0.1, 0.2, 0.3 mmol/L
resp.
4 dNTP JRERT ISSR 3 1EHIR 0
Fig.4 Effect of ANTP concentration on ISSR amplification

2 000 bp

1 000 bp
750 bp
500 bp

250 bp

100 bp

TE:1~4 PRI Tag DNA 54 Bk AR 0.75,1..00,1. 25
1.50 U,
Note:Tag DNA polymerase concentrations in lane 1 — 4 are 0. 75,
1.00,1.25,1.50 U resp.
B 5 Taq DNA E&ERREXT ISSR §ERI#Mm
Fig.5 Effect of Tag DNA polymerase concentration on ISSR
amplification
(F16), Z5R 5N Mg WP 1.0 ~2.5 mmol/L, HIHEMI
Prigh 4 024 Mg® " YR 1.5 mmol/L B4 HERUR By, 55
WIRIHAE  SEE IS . WOXRHE 1.5 mmol/L Ry ik Mg
2.7 ISSR-PCR RRAZRMES ML Filgnsi R, 2
F AR ISSR ¥ 8 S AR 2 A 25 pl, 4R Z 1 10 x PCR Buff-
er 2.5 ul,Tag DNA R & 0. 75 U\Mg2+ 1.5 mmol/L 4 x
dNTP 0.2 mmol/L, PCR JZ i #2JF7:94 °C AP 5 min; 94
CAx M 30 5351 ~53 “CiE k 30 5,72 CAEfH 50 5,40 PR
72 CHIEM 7 min;4 CERHRAT
3 g
ISSR S WA R 52 15 20 DR 3R B ), O 1 4064 S e vy

FR ISSR A7, B2 85 3 BT AR e , A 0 X 45 A 532 i A -
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2 000 bp

1 000 bp
750 bp

500 bp

250 bp

100 bp

1 ~4 JkGE R Mg® #ERKCH 1.0,1.5.2.0.2.5 mmol/L,
Note:Mg™* concentrations in lane 1 -4 are 1.0, 1.5, 2.0, 2.5 mmol/ L.
B6 Mg’ iREEX ISSR ¥ BEER A
Fig.6  Effect of Mg’* concentration on ISSR amplification
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Table 2 The effects of different irrigation amount on the yield structure and yield

mg RS/ BRREU/R R NERE/ A TRiH /g THRGE /g RS [ KA // m’/hm?
Tto Spikelet Grain number Sterile spikelet 1 000-grain Total weight Ratio of kg/hm’ Irrigation
om number per spike number weight of grains grain to stem Yield amount
Wi 12.1 16.7 32 38.6 65.5 0.95 4492.5 2631.4
w2 13.2 24.4 31 42.8 96.6 1.04 5210.5 3199.4
W3 14.9 32.0 17 48.0 139.6 1.00 9051.0 4 006.5
W4 13.2 25.4 25 45.8 116.9 1.15 8 408.5 5372.9
CK 14.2 26.6 23 46.7 103.1 0.93 8384.0 4803.4
R 0.481 0.555 -0.581 0.771 0.619 0.474 0.842 -

TR gyt R R SR AR SC R L

Note : R was the correlation coefficient between yield factors and irrigation amount.
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70% LA 1o BRI =K AE R AR DIV BT, R 524 1100 ~ 1 200
m’/hm’ | (5 KR 30% .

10 000 (4) NFLAE B2V, Tk i, i R AR BRI RE 14 T
9000} B VEK O B L R R B R i T AR X R R
E sooof B AMEVER” o DUZKAEFLEAGT 3 ~4 d MR, 8 I i 7 500 ~
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B3 WEHGENEEKEEFTEXR
Fig.3 The relationship between irrigation amount and yield of

wheat on the edge of desert
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