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1 #MRS5F*
L1 Rtk

2009 4 10 H & 2012 45 7 H ,FETLFE B % L Z 4R .
B il YR 5 AN E (MDA T 151 B, R4
R TCR HUE AT B3 A B, IR ARER
T, —20°C KA PR TF & H

GS15-IM-6 & 2R ¥8 VR B 0 HL (Backman A 8] ,
BERIR A 28 LA RN 7D, B T4 KF (R 5
18 A BR 2 A, /N A 5 3 % 0 HL (SORVALL ), PTC
System 2700 Jia A& PCR {X (Bio-Rad /4 7)), DYY-6B
R R AR LUK, DYY R 51 K SF L 5k 4 (Jb 3 S —
T7) S HNEE I % 2 45 (Bio-Rad A 7)) , #B 4l /KX (B 18
T FD S HIVKBL (T2 A% 22 R PR A FD » 3 R K
CE¥EEE R AR A FD B0 O 28 36 19 B 25 il i
A R AEIEE T (H A B HEARD  H IR KB
(RWGEITAAR) ) 1 & 4% Wi # (Eppendorf, Germany) ,
Marker . dNTPs, Tag DNA 5 & B %55 ¥ 2 FilgAE T
AW TARS B B 7= & 1058 BT FH A ISSR 51 912k F 9 7
FlE M INEREHME L K=, BT A TR
YNGR i
L2 REHek:
L2.1 HEPHY4 DNAWH&SERE RANHK CTAB
B, B B A5 5 U 28 LI RE R I e gk 4R B
DNA, 782 DNA £ 0. 8% 35 I5 i 5E 5 B vk 70 47 » K6
WM sEHE
1.2.2 ISSR JE#y¥ 16 %44 f PCR ¥ PCR ¥~
18 ISSR HA R N ik R A 20 pL, HoH & 50 ng DNA
#% ,2. 5 mmol/L MgCl, ,0. 25 mmol/L dNTPS,1 U Tuaq
DNA RA#,0.5 pmol/L 5 ¥k B, 2 %0 25 B F H Bk Ik
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11.6 pL FJEEE K. R R AN F IR, BT
BE 2K HPAREFRBERBEMSE 1. PCRY
FEFP R 94 CHAEE 5 min; 94°CAEYE 45 s, AR IR IR &
90 s,72°C ZEf# 90 s,38 MEFF; 72°C #EAH 7 min, 4°C f£
ff. PCR ¥ 3 X i 7€ B Bio-Rad 24 ] 4 7= #§ PTC
System 2700 JELEEREEE PCR {47, B 10 pL # PCR
PRGN 2 oL IR WD 7E 1. 596 OB IR BRI e
Pk (% 0.8 pg/mL EB), H:r e JE > 108 V, B %k 100 min,
LYK 45 5 » 78 Bio-Rad #EHE BUIR R 40 T #H17 IBAHAR A
1.2.3 PCRY 4L Xt ISSR = B H iR kiR
& .DNA.Mg?t .dNTps.Tag DNA BR-&BE% L8
THRIARRE TR, X 255 7 H Bk /9 F &2 5t
ISSR =4 it 5 i T DAL IR » K2 4% T RO B0 B i
L 1,
%1 T ISSR-PCR & & &%

Table 1  Design of ISSR-PCR reaction condition for

ancient camphor-trees

R R RE
BRI EE/C 48~60
DNA #iAi i &/ng 15,30,50,80,100,120,160,200
Mg2+ ¥ /mmol « L—1 0.5,1.0,1.5,2.0,2.5,3.0
dNTPs ¥ /mmol » L1 0.10,0. 15,0. 20,0. 25.0. 30.0. 35

Tag BEfAH/U 0.5,1.0,1.5,2.0,2.5.,3.0
5|4 &/ pmol « L1 0.10,0. 25.,0.50,0. 75,1.0,1. 5
RETFHBE/ % 0,1,2.3.4.5

1 2

S

2 HRE5SW
2.1 DNA H3REL

ME 1A EH A 1485 ORI 2470 B,
EImAEFLA T B, 22 B AT SR B DNA B fh 84l , AR ¥
B EEHRSRE, MM RNA 54, DNA H
FlE S AR R A B BE T R I S ODso  ODigo  ODbyo
ODzeo/ODzso %{E’ﬂ ODzeo/Oszo E‘J{Ei@ﬁ—: 1. 80~2. 00
Z 18], Ul AR L R Al 2 R A B 5 4k PCR BYESK.,
2.2 ARFEERAIREEXT ISSR ¥ 145 R A F

ISSR 4 i iR KR EE B EE, AR5
BAF R KRB ARES [ P1R KR E B AKX Tn=
4X(CHE+T2X(A+DM, 155[5]4 UBC811 i Kk
TR 52°C, UBC856 H3R ki BE Ry 50°C, UBC835 HiR
KIREER 52°C, ISR MEM . EE E T 2CH 1
MEREE LB T MREME SRS . B 2 R,
48°CHE T LU , 25 RTEMT . AR F T F A —5]
W R AR K TR BE FT REAS [, (H R AR A AR KB LT &
SRR SERZ RIS, AR R 4
5 1R JR B R S A 5 | P AR AR A A RS AT .
514 UBC811 7£ 50°C 4 fx & H &% 5%, UBC856 K&
UBC835 MI7E 52°CAL & i B HEE . SasH
£, 5|9 RALEE B AR KR BT B A AT LIRS E
HWiF 2 & FEFEENT ™. AHEX,X 3
B PR K43 %k 50.52.52°C,

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 M

23,130 bp
¢ 449 BB
4361 bp
2322 bp
2027 bp
125 bp
Bl HEEREA DNA H K& E
1 1~26 RAN[E AY AR A DNA BE S ;M 2 ADNA/Hind[ll Marker,
Fig. 1 The gel-electrophoresis detection chart of genomic DNA of ancient camphor-trees
Note:1~26 are different DNA samples of ancient camphor-trees; M isADNA/Hind[ll Marker.
M1234567M1234567M1234567M
B 2 AEEBMEEXT ISSR 318 & R 45 RHIR M
H:NZEEATI 45124 UBCS11,UBCS56 ,UBCS35, i B ¥ 48 ~60°C 45 2°C 2 1 ANBREE ; B 1~7 XJ 5L AR HE & 48.50.52.54.56.58.60°C s M

>4 2 000 bp DNA marker,

Fig. 2 Effect of different annealing temperature on ISSR-PCR amplification
Note; The primer is UBC811,UBC856,UBC835 respectively from left to right;the temperature is 48~60°C and gradient is 2°C,that is:the temperature

from 1 to 7 is 48,50,52,54,56,58,60°C ;M is 2 000 bp DNA marker.
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2.3 R[F) DNA Bt & X} ISSR #2521 15 m

DNA Az B %F ISSR-PCR 43 267 ) 512 715 Wb
A BRI AR A A, I SRR LA A S
K ARty S e hn . 3R RIZ AR
BT 8 MBI L. [ 3 R, MR AR 15~
200 ng YREY M, MM LA 50 ng F ke s s YR S8 H
15~30 ng i, 3" 4 WA A BTG T 1558050 s AR
EEN 50~150 ng I, P A A —B TTH B AR H
FE T A% I8 SR DNA FIEE#E 50 ng A'H.

M 123 45678M M12345¢678M

B3 7 DNA FExf ISSR ¥ & b £ RAI 200
22451 P43 51k UBC811,UBCS56;M & 2 000 bp DNA marker,
1~843524 15.30,50,80,100,120,150,200 ng DNA, [&] 4~8 [d],
Fig. 3 Effect of different dosages of template on
ISSR-PCR amplification
Note: The left primer is UBC811 and the right primer is UBC856;M is
2 000 bp DNA marker,1~8 is 15,30,50,80,100,120,150,200 ng DNA.
The same as Fig. 4~Fig. 8.

2.4 A Mg ¥ BEXT ISSR §" 45 R i
ISSR-PCR [ e 3E ) Mg™" #BEXT PCR 2
BIEERA AR E S, Mg W RS R I
—ANEEARR, B LI Tag DNA REHEHTEYE,
BRES dNTPs. 5 LA KR ZE & % PCR 43845 R 18
AT BRI YRR A A Y Mg ViR X ST 45 SR e
AR, Al 4 AT, AR Mg™™ o BEXH 38 A%
B FNGR SR B, 2 Mg™ ¥y 2. 5 mmol/L i,
ZEHTIROHTAT I ELARHFRCR RS 5 T BE i IR, 7 3 20
RA, ¥ BES 0.5 A 1.0 mmol/L i 8 A 47 3 7 15 24
Mg™" ¥R BEA 3.0 mmol/L i, i FIT AN . 25 B8,

M 123 4 5 6M M 1 23 45 6M

4 TE Mgt iREEXE ISSR 4 H4 I R 45 SR A Rl
. 1~6 451K 1.0.1.5.2. 0.2. 5,3. 0.3. 5 mmol/L Mg?",
Fig. 4 Effect of different concentrations of Mg?" on
ISSR-PCR amplification
Note;1~6 is 1. 0,1.5,2. 0,2. 5,3. 0,3. 5 mmol/L Mg?".
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Mg™ ¥ B4 2. 5 mol/ L AR E.,
2.5 R[] ANTPs ¥ BEXT ISSR ¥4 52 i 25 5 A 2 il
dANTPs fEX T3 =Y & R3CRA & BN
M. 24 ANTPs ¥ BT , SR MP=YR & 1 24 INTPs
W B B, 2] Tag DNA BRAFRIEY: , 151
AR EARY B, B 5 BR, Y INTPs f3 B R
0. 10 mmol/L B, P HER R , &85, 4 ANTPs fvkE
7 0.15 mmol/L A, BARAHTEL B 2, (H 25 SR,
PR AMEE ., %4 ANTPs (¥R 3 # 0. 20 mmol/L K,
PRSI EL R L. INTPs ¥R EE K 0. 25~0. 35
mmol/L B, FF 4 52 BLACH B E W/ [F] e 52 B A8 55 i
B, A% ,dNTPs ¥ BEEHE 0. 20 mmol/ L %47,

M 1 2 3

4 5 6 M 1 23 4 5 6 M

5 7B dNTPs iR B Xt ISSR #1# iz 5z 45 5 R 8200
7 :1~6 43314 0.10,0. 15,0. 20,0. 25.0. 30,0. 35 mmol/L dNTPs,
Fig.5 Effect of different concentrations of ANTPs on
ISSR-PCR amplification
Note:1~6 is 0. 10,0. 15,0. 20,0. 25,0. 30,0. 35 mmol/L dNTPs.

2.6 R[F5G| Pk EEXT ISSR 41 52 W 455 A B2

5 | v B REA KRR B R S N 455 . 45 | VR
KAGHT AP WA =R, B RN TE W5 | R B
WE B T A IR AR S 1 R S SRR
AIEE, B 6 KB, MBI Y¥RE R 0. 50 pmol/L B, i1
W HYEMT. 0.75 pmol/L K Pk ki, ¥ 1 545
BEEM HARBIAR., Y51k EMTF 0.5
pmol/L i, P38 4t g/, LA B LB AS . IRt
Y HEPE 0. 50 pemol/L e fEs [ MVRE .
2.7 AF Tag DNA RAHEFHEST ISSR ¥4 2 i 45 5%
IR

Tag DNA RA&HHE R PCR KN H—EXEE
FIR M T, RS T =Y & A T A
K YHBE KRBT ALY, A5 R4k
Rty % X Tag DNA REEHELEE
T 6B 7 R, SEEHEN 1.0 U, KX WFEE
EEMWiER: Y HE R 0.5 U, BAREEWY B H 4
WOHRAREEWRE. BHAERN 1.5.2.0.2.5.3.0U
i, PSR S 1 U RA—3, 5 E FA L,
GARAFNELE, Tag DNAREGHMHRERPE LOU
A48 I8
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7 DNA & il i3 #7768 — R 1 sh AR 2945 50 e B
R H B HAEE AN . R IAZR
A 258 F Bk (200) BB {3 4545 BV MR, 75 SR B
EARFI o 2R xR 0 2% B R A LA B Y
BT — k. B8 R MA—ERMEE T H B
J RERS (A A T TR BE Y 8 (I A BGRB8 300, 4%
WRCE AT A 206 i) B A BOR 35 5 ELARHT I T
BB A LORER 2] —EBCR HR AW E FiE 2
PO . PRk, s A 206 1) £ B T H Bt
RNIEH.

M 1 234 5 6M M 1 2 3 4 5 6 M

6 AEIS|HiREXT ISSR #18 & ME 45 SRV R0
H:1~6 43514 0. 10.0. 25.0. 50.,0. 75,1. 00,1. 50 ymOI/L dNTPs,
Fig. 6 Effect of different concentrations of primer on
ISSR-PCR amplification
Note:1~6 is 0. 10,0. 25,0. 50,0. 75 1. 00 1. 50 ,Jmol/L dNTPs.

B8 AEEEFHBERET ISSR 18 K M4 REFm
T 1~6 41128 0%6.1%.2%0.3% 4% 5 X I K B T F BERK .
Fig. 8 Effect of formamide on ISSR-PCR amplification
Note:1~6 is 0%,1%,2%,3%,4% ,5% formamide.

2.9 ISSR HLALR I 4 2R B8 52 B i

Sl RIS R 1 e 7 R RLAA R 20 pL oy
1% ISSR-PCR H, S A SR AR 5 R - 7E 20 pwL PCR J
MAERFRH, & 50 ng DNA # 4%, 2. 5 mmol/L MgCl,,

B 7 7FE Tag DNA B4 RS ISSR § 1 5 ir 4 R B 0. 20 mmol/L dNTPS,1.0 U Tag DNA A&7 ,0.5 pmol/

Y 1~6 48512 0.5.1.0.1.5.2. 0.2.5.3. 0 U Tug DNA AT, LBk B, 2% < 8 F H ek . R IBHE LIS 09 R R 1A
Fig. 7 Effect of different dosages of Tag DNA polymerase on Z,7F 100 45 ISSR B ¥y ik s 15 &X i ka1 4645
. ISSRPCR amplification EWEREEMHG HAWRAFEFENIIY. B 9N

Note:1~6 is 0. 5,1.0,1. 5 2.0,2.5,3. 0 U Tag DNA polymerase. UBCS35 Xﬁfiﬁ(ﬁiﬁiﬂ’ﬂ?}“i@Ei%@?éﬁTﬁgﬂ?%ﬂﬁE@

2.8 EBTHROHMATR ISR FHRRAROEM  sqp e
7 ISSR-PCR 2 i, TS P91 5 HARFE A 256

M 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 M

B9 MUBREGERNRZXBEEEENTBER
151952 UBC835 X2 U A i A4 % 8L s M 2 100 bp Ladder,
Fig. 9 PCR result to Anyi county ancient camphor-trees with optimized reaction system
Note: The primer is UBC835;M is 100bp Ladder.
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HT R — B0, TR IS — & PCR
X E#AT . AT RUEERES ) B M, X BT A AR
¥ER— K, WX FRUT HETF, SHEAH XX
Mk IR I 25 SRR B L R KR BEXT ISSR 41 1% 47 14 52
W2 B KRR, 7 A AR R EBAR . X
ARG WG AT E R S, X H T AT |
17 TR KB R4S T B I RBCR . AL /Y
RNIER, &R ERE, B RE EE R JeE R ISSR
PGSR UL A R LW AT,
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Optimization of ISSR Amplification Conditions in Ancient Camphor-trees

HUANG Meng"? ,CHEN Shang-xing"? , YANG Guang-yao"? ,WANG Zong-de'? ,]J1 Chun-feng"?
(1. College of Landscape and Art,Jiangxi Agricultural University, Nanchang,Jiangxi 33004532, Jiangxi Provincial Key Laboratory for Bamboo
Germplasm Resources and Applications,Jiangxi Agricultural University, Nanchang,Jiangxi 330045)

Abstract: The genomic DNA of ancient camphor-trees was extracted from leaves by improved CTAB method. With the
design of single factor experiment method, the influences of seven factors including Mg** , dNTP, DNA content in the
template, Tag DNA polymerase,amounts of primer,deionized formamide,and annealing temperature on PCR amplification
were analyzed. The results showed that the best ISSR-PCR reaction system of ancient camphor-trees was as follows:50
ng DNA template, 2. 5 mmol/L MgCl,, 0. 20 mmol/L dNTPS, 1.0 U Tag polymerase,0.5 pmol/L primer and 2%
formamide deionized in 20 pL reaction volume. The results would lay a technology foundation for further study of the
genetic diversity of ancient camphor-trees with ISSR molecular marking.

Key words: ancient camphor-trees; ISSR;reaction condition ; optimization

120

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

