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Optimizing the inter simple sequence repeat ( ISSR)
reaction system with Gingko biloba

CAO Fu-liang, WANG Guo-xia, LI Guang-ping, HUA Zhe-bin

(College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, Jiangsu,
China)

Abstract: To optimize the inter simple sequence repeat (ISSR) reaction conditions with Ginkgo biloba, the
concentrations of template DNA, Tag DNA polymerase, primers, deoxyribonucleotide triphosphate (dNTP) ,
along with annealing temperature and their influence on polymerase chain reaction (PCR) amplification were
studied. The sample leaves were collected in 97 old ginkgo trees from more than 20 provinces in April and
May, 2006. Results showed that the optimum reaction conditions for ISSR-PCR of ginkgo were: 0.3 pg Taq
DNA, 2 pL 10 x Taq buffer (including 15 mmol -L"'MgClL,), 40 ng template DNA, 0.2 mmol - L'
dNTP, 0.5 wmol - L™" primer, and 1.5 mmol - L™" Mg’* with a total volume of 20 pL. Amplification
consisted of one cycle with initial denaturation at 94 “C for 5 min, followed by 38 cycles of 30 s at 94 C, 30
s annealing at 48 —53 °C (depending on the primer used) , 1 min at 72 °C, and a final 10 min extension at
72 °C. Afterward, the samples were maintained at 4 C. [ Ch, 6 fig. 1 tab. 19 ref. ]
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1.1 ##

2006 4 4 ~5 J A 20 248 (1) 19 97 #RE LI E B AR A HERS SR W I By R A5 B -2
AEF 48 RE 4 AR A7 [0 45 . SR HBCE (9 CTAB 548 U DNAY ;I 48 41 43 0 06 B8
(Lambda Biol0 7, 3E[E PE 2~ F]) kil #2 00 DNA BOOGSE BE(E, FFIToa ok BE Mgl B, R B Ig b e
JEEHLDK T (DYY - I AU FEfu i vk A, b5t —A A ) ) Kill] DNA (9 58 4 4:

1.2 PCR MKk

FIFH PCR 9" H44X (PTC-200, R FEATY 1S, RAWT R IFERF . 94 CME S min, K547
38 MEH: 94 CAEE30 s, 48 ~53 C (ML IWMiE )R K30 s, 72 CLEM 1 min; fJ5 72 CLEM 10
min, 4 CZ RN, #5200 KR LAYk A ik s #2 5 . A DYY- I #8965 s 45 U H Tk A
(dbmTs—{XER AT XF PCR ZWIE 10 g - kg™ BAARMEBEIS bR Uk o0 B9, IRAL e YL 0 aly . S84MT
T UVP B R G ETT iR, FEIRAA . B B4 TAYHE AR S E G 60 %5195 Tag
polyerase, dNTP, 100 bp ladder, Mg’ * FIZEARMERING [ A6 50 RN EHCRHE A FRA A, oAl 2k -
ViR TECI

2 SR G5

2.1 154K DNA iR E 3T ISSR-PCR = M KI5

B DNA ¥ BS540 1SSR-PCR §HIZCR (09— DB ., 18 10 ~ 100 ng BEE T 10 4B AT
KK, mE L ATLAE L, A TISSR KM X BEAL DNA e B AN BRI, BOMR e B 14 nl YE IR, 75 20
pL AR R T, A 10 ng Bk DNA B LI 3778, 20 ~50 ng HRERAG HLETE M A%, (HAE
40 ng BB B S e 22 HASME, 2 50 ~ 100 ng I BATSA REAF I, (T 0 B8 208 0 T I, %)
ZURMRRUEEM TG VR, B A 40 ng fENE HAYBARARE

B 1 #AR DNA K JZ 2T ISSR RE # %) B2 3l ISSR B 8% R
1 ~10 4351575 10, 20, 30, 40, 50, 60, 70, 1 ~5 %R 0.1, 0.3, 0.5, 0.7,
80, 90, 100 ng (20 wL)fi¥ DNA ¥ & 0.9 wmol -L 'Y ISSR 591k J&E
Figure 1  Effects of template DNA concentrations on ISSR reaction Figure 2 Effects of primer concentrations on ISSR reaction
1 -10 indicating DNA concentrations 10, 20, 30, 40, 1 -5 indicating primer Concentrations: 0.1, 0.3,
50, 60, 70, 80, 90 and 100 ng (20 pL) respectively 0.5, 0.7 and 0.9 wmol -L " respectively

2.2 B4R EX} ISSR-PCR & KBS0

J T DR RE Y, R EE M, EHEIKEAE0. 1 ~1.0 wmol (L™ E T 5 A5 WMk
BE, AAHTEATR ISSR 32t s, R 2 nTRLE . MWEETE 0.1 wmol - L7, ¥ HER5E 4,
AP 7£0.5 wmol -L7'BE, PRORE, SEHIE M, R HICHER M f£0.7 ~0.9
pmol -L~'HF, PR LSS, MELFHA AT E . HOKIEEH 0.5 wmol - L WE R ERAER T WM EE
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2.3 dNTPs iR E %} ISSR-PCR = i i &

WHET 64 dNTPs WRIERRE, 45K R (K3) . 6 MKEEAY B, (A4 KkEH0.05 ~
0.10 mmol -L™'Af, BAY ™Y, AREHES, NS HHA; 7£0.15~0.20 mmol -L "B, ¥REd 44
HIEBT R, (H7E0.25 ~0.30 mmol -L~", ¥ =Y Ake A SRR MY 1, 2B S5 R MR
PE, CEEFEA 0.20 mmol <L ANTPs ¥, ZEMGREE T, § 1= Wfase, HAEMMR,

2.4 Taq BBREXT ISSR-PCR & MK

TE PCR W H, TagDNA B4 50 PCR PG — D EEH T, ZEHAE0.1 ~0.5 pg
W T 54 Tag BEMERLE, HWHREH (K 4): 0.1 ~0.5 pg B, XA ™Y, (HAE0.1, 0.4 F
0.5 pg B, P HEREr A s HAS SO, 78 0.3 wg B, PSSR LA fae, HmHIE 0.3 pg
IR PO B Tag DNA RAREH &,

B 3 dNTPs JK 3+ ISSR BE 49 %R B 4 TaqDNA 4Bz & 5% 3% ISSR B 635 7h
1 ~6 7391375 0.05, 0.10, 0.15, 0.20, 0.25, 1 ~57391%750.10, 0.20, 0.30, 0.40, 0. 50 pg (20 wL)
0.30 mmol -L~' Y ANTPs ¥ ) TagDNA J4 B & 5
Figure 3 Effects of dNTPs Concentrations on ISSR reaction 1 -6 Figure 4  Effects of Tag DNA polymerase concentrations on ISSR reaction
indicating dNTPs Concentrations: 0.05, 0.10, 0.15, 1 -5 indicating TagDNA polymerase concentrations: 0. 10,
0.20, 0.25 and 0. 30 mmol +L ! respectively 0.20, 0.30, 0.40 and 0. 50 pg (20 pL) respectively

2.5 Mg®" REEXT ISSR-PCR & M KIS

Mg * ¢ S R PCR 7 36 5 5 vk ) £ 22 X
TZ—, By 8RR Me® WRE SRR &
BOAE0.5~3.5 mmol -L7'E T 74 Mg WKE
BRI, HRRRBI(ES) . #E Mg R i I slad &
B, =Y A B 80 A Y, (B2 Mgt
WJEAE 1.5 mmol -L™'F12.0 mmol -L~"Bf, $ 1
Ty el W LAk R e, Ho 1.5 mmol - L7 E I

2.0 mmol - L~ (O RUBCRIR T AT, [ 45 % W 2 B5 Mg sEsT ISSR AR %
1.5 mmol - L~ i3 i iE T A9 Mg Mk B 1 ~7 4359%%0.5, 1.0, 1.5, 2.0, 2.5, 3.0,
2.6 RAREXT ISSR-PCR & K HIFMd 3.5 mmol -L~"fi§ Mg** W

Figure 5 Effects of Mg?* Concentrations on ISSR reaction

519 IR KT BE A K R ) TSSR 2 I Y
HEAT . BT W T RE S % A SR IR TR B
e R AL S R a1, Xt 45 ~55 CRYIRE
X AT 6, PCR AL A SIAE B T 12 MR BRI (45.0,45.3, 45.3, 46.7, 47.8, 49.3, 51.0,
52.4, 53.5, 54.3, 54.8, 55.0 C) , 450 KIAR G Y HA A F R SR JOREE, ik iy 13 451
Y R A H BB R R 1,

Pt , WA ISSR-PCR B AYEE H A1, 20 wL AR AR R EE M7 2 wl 10 x Buffer,
I DNA 40 ng, dNTP 0.2 mmol -L™", Taq 0.3 png, 54/ 0.5 wmol -L™', Mg’* 1.5 mmol -L™"', %
NIRRT R . 94 CHRAPNES min, RFHAT 38 MEA . 94 CAEME30 s, 48 ~53 (ARAEFIYMIE) 1B K

1 -7 indicating Mg>* Concentrations: 0.5, 1.0,
1.5, 2.0, 2.5, 3.0 and 3.5 mmol -L~" respectively
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30 s, 72 CHEfI 1 min; 5J5 72 CHEMf 10 min, 4 CLIEN . AR 8% 22 FEE 0 ISSR 414 B 4
W (BEICEHER), HikshgRfae, EEMm, K5 25149 ISSR-857 BT/ 4 ik

B 6 3140 ISSR-857 43 a4 36 4R & #e bk ISSR # 47
Figure 6 ISSR profiles of some male ginkgo sample amplified by using primer ISSR-857

3 itk ArgE b

T ISSR $AREIE T PCR B—FhARiL, &1 ISSR3|¥., FIIRABNERE
FF DG 4 25 TR S AR 2 T WA Table 1 Sequences and annealing temperatures of different primers
DNA, 5%, dNTP, Taq i F1 Mg®" 45 Ve 514 A (57 ~37) BICRE/C
h T HEERE W E G MRS, RN I ISSR-1 ACACACACACACACACT 48
ARG SIS R AR, X255 P i N5 247 ISSR-5 ACACACACACACACACTG 52
e, DATHE HH 55l B ISSR R AR 1 ISSR-17 GACAGACAGACAGACA 49
BUbi DNA HRE2/2 500 ISSR-PCR 47 3ACR ISSR-25 ACACACACACACACACCA 50
M= AR T, A= e N, PCR 47K ISSR-28 TGTGTGTGTGTGTGTGCC 50
P HRBUR L IOT R T BT, (B ISSR-50 TGTGTGTGTGTGTGTGAG 53
Btk BE sk v, W0 ORI g R BERR R SR
L IV GE 2% PCR.HA I P A 1 B ISSR-52 TGTGTGTGTGTGTGTGGA 51
B, VR R RE A W ISSR-65 AGAGAGAGAGAGAGAGCC 50
ST RARAIE R, BRI B ISSRSIS - CICTGIGICTCTeTeTs “
RTS8 A S A S (o ISSR-835 ACACACACACACACACCG 50
Al PCR R 4R S RN, dNTPs & ISSR-844 CTCTCTCTCTCTCTCTGC 52
ISSR-PCR Sz i 8 JEk Ly o B e T 97 484 A ISSR-848 CACACACACACACACAAG 48
BKE, ®HM®ESLE R 0.05 ~0.30 ISSR-857 ACACACACACACACACYG 53

mmol +L™', dNTPs ¥Rl &, 7 A2 PCR
REECEE F AR R S R MR R KA, R AOR Y B F TS A T
FRAY ISSR-PCR § #4119 dNTPs ¥ £ 4 0. 20 mmol - L', X5 A X 2 Cymbidium goeringii 1
ISSR 20 2% 14 6 12388 AR T, W A1 T 5 SCbn 45070 1238 4 it iy Castanopsis eyrei 1SSR-PCR Jz W 1K £ i)
0.25 mmol -L™"; 7E PCR M HY, A ZHAAFEHIR P Taq B IR AL AR, BI2#0 PCR 4§
B —NEZERN T, Tag WS S AOREE I 1= 5, @ A dRR ey 1 a2 &y
GG, K, S sceiR s, WS R ZKIR R A 72 07 i, 2B IR Tag
FEFE 0.3 wg BDPTARAS R AR T BIROR, X e RAE" | B %55 " #E A 2 Rosa chinensis, K F )&
Lesptdeza 1) PCR LA R U ZA | 52y TIlBe A . Mg®* il LA$R & DNA XSUEEZSH RO TR E M, AR
SR Taq FEATIEYE, BRES OB KT Y ANTP, B4R DNA K546, #mn| Y 580 456 208
B 5 P ) A A B TRLE LA S = W s SRR RS 1) — RAR ARG IE L 51 R T -t b R M 5 i 25
ISSR S LA T, BT 5 | s s ) A A A [R5 5 |4 10 3R IR BE AN AR [m] B[] — 5 14, 7
ANTR] B AE IR i e 3R R B A — 4
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SCEH S Z A E 7Y ISSR-PCR S W A AIE B AR PF, I 20 wL BROMIAR RN 2 ul

10 x Buffer, M DNA 40 ng, dNTP 0.2 mmol LY , Taq fif 0.3 g, 514 0.5 pmol LY , Mghmg
1.5 mmol -L™', JKWFEFH: 94 CFHAZNMES min, SRIGIHAT 38 MEIR: 94 CAPE30 s, 48 ~53 C
CRIES I misE) BKk30s, 72 CHEM 1 ming; HJ5 72 CLEM 10 min, 4 CL IR,
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