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#, 23 % v PCR & 3 2 R o9 BEARCK B, 5| R E L ANTP 3% B | Taq B2 A BB KB E#HAT T 4L

1, AR 3% A 2 B4 ISSR-PCR #) B EAK % .

B R AW 25 L B B4k % F DNA B & %

30. 00 ng. 5| #7 0. 60 pmol/L.dNTP 0. 20 mmol/L.Tag B 0.75 Us itk R VA 5 Fr#y 2 B ALY 4 A
ATy B BB AN AT LA S R, mAATELM, ANAELIHHLE
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22 & (Cypripedium Linn, ) Jy 22 B} L 45 4 BLAHE
Y. BT EE AR LR SR AR R D4R P
AFRHMEE 2, W2 BEYATE SR . BaHm, BF
R EE M E ., 922 RIEE 50 RF, FE” TR,
At 3 RO 45 I b X R SE #4H LL b, [0 g AT A B S hr
FEH X R SE W B S Dt . B E 2L B A YRRk
B2 WEFE A 0K, TR EFERE LR &
B X E L, fEK AW XA A 22 B KA
P22 BEAEAT 22 F 22 ARACF 2 TN PR 22, XAy 22
JRBAEF R T A W2 07 H B R, B RTZE B Z 4
I HERIBTFE L AFLP RAPD 3 3, Xt HC A& 45 44 LU
Fe 2 RE 1 3 47 43t . ISSR (Inter - Simple Sequence
Repeat, ISSR) fA] B8 & X [A] 7 F bR ict , A& H 2R 52 4
FIIRK MY Zietkiewicz %50 F 1994 442 H iy —Fh g sr
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FEAAR SR AR E PR R R 268 3R T
DNA itk &/ 58 5, BRI E 8 12 N FAE Y & Fh
Y8 AEAE B R B B R L B T AR
BEEEHR
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ARUFFA) 2B Y B8 % Z RN PR BT R . T
B EERHMRYE .

1 #MR5RH*®

L1 E5ephel

PEARIERT 22 A 22 AR JEA 2 Ve A 22 BB TR
Z5MPZBHEYMEIARBERE KRB LX., B
BT A4S RET A SR A Y, BT —80CHK
KPR,

Tag g (5 U/pl) . dNTPs (25 mmol/L).2 000 bp
DNA Marker 3 FREFEEY TERARAE, 51 W H
R =r EEYHEARAERFTIELA S K. CIAB,
PVP . 3-FidE OB BN AL S B AV EARBFRA
A AR 7 ) A b 2R
L2 Bk
1.2.1 DNA BB ERM  RASR A CTAB &%
$RHCDNA, F 1% RIBRBRMEBERE (3 R Y k) F Tk R
I DNA &, [RIATEL 1 L B85 AN Y66 BT 2
DNA (o BE DL B SR . e s B 20 ng/ L HAEHR
F—20°CokFE 2, MEF ISSR R 444
1.2.2 #9228 ISSR itk R 5L UBC847
513 ) 2= JRAE I ISSR R FER R Tag B
W (INTPs ¥ B \DNA Bk & . 5| Wik E k. B4
R HBR T IRE0 0 B LA, BB 4 5 H B 4R
SyFF. % CER(11-14], R A 25 pL R R IEHEA R
MK R PO & MR 4 A 2.5 pL 10 X buffer,
0. 15 mmol/L dNTP,0. 40 pmol/L 5|#j,30. 00 ng DNA
BEAR , B S5 IR K AP R o
1L.2.3 RAREMERE 7R R &R K
Rla  mEBIRKRE N 47°C.50°C.53°C.56°C.59°C # 17
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T AR BER K, RS | W e AR TR
L2.4 RBF=YR s sk I 620 3R PO A Ik i e
B¢, 1 X TBE B 3k 28 #h ¥, 500 V HLJE 60 min,2 000 bp
Marker #4743 FBEARC 8 YL, B LI IR 0 R
WIRRZE/LEE 2 1, iMoo ES BB .

*1 ISSR-PCR [ Rz fhk & By &4

Table 1 Conditions of ISSR-PCR reaction system
e RE R RE
HHE R
1 2 3 4 5

DNA AR & /ng 20. 00 30. 00 40. 00 50. 00 60. 00
dNTPs % & /mmol » L—1 0.10 0.15 0. 20 0.25 0. 30
9[%%{]&/me1 « L1 0. 40 0. 60 0. 80 1. 00 1. 20
Taq E§vkE/U 0. 50 0.75 1. 00 1. 25 1. 50

2 HERE5SW

2.1 CTAB E#RBUF 2B Y DNA B R &

Bl 1 5##=n DNA BikER
H:M R 2 000 bp marker, F[E, 1~5 G HI 0 RIEH = M= R
JeHy 22 dE A 2 BEER
Fig.1 The electrophoretogram of 5 Cypripedium
Note: The size of Marker is 2 000 bp . The same below. The num-

bers 1 to 5 are Chypripedium acranthum Sw. , Cypripedium calceolus
L., Cypripedium X ventricosum Sw. , Cypripedium shanziense C. Chen.

and Cypripedium guttatum Sw. .

x2 DNA B &

Table 2 The qualities of DNA
%5  DNAK:S ODgeo/ODzso~ ODzs0/ODz30  DNA ¥¢Jif /ng « uL~1
1 RIER 2 1.90 1.90 1029
2 2 1.91 2.06 2 424
3 FAb 2 1.96 191 995
4 g o 2.11 2.16 368
5 BEAER 22 1.95 1.87 1605

2.2 DNA BB XS PCR SR IR

DNA #tR i) it 2= M PCR UM EZ N K Z
—. HI& 2 AT41,20. 00,30. 00,40. 00,50. 00 ng DNA 3
A S 9 7= 4 253, 60. 00 ng DNA A 1Y 7Y
. TEY I B W) A T R LU ) 30. 00 ng
DNA 338 H #7955 Lo 835 i, 25 5 i, B
DNA # B 9 7+ 5 » 4> S B AR i B B 7 38 2% 1) B

F o MR, AR R A . P, A=
JEAEYI A9 ISSR-PCR FRL H) S A B 30. 00 ng,

B 2 F[E DNA ERHENT R
¥ 1~5 43514 20. 00, 30. 00,40, 00,50. 00,60. 00 ng DNA #%#x 1)
&, 5ANEEN 5 AMNARFEMMN LR, TR,
Fig. 2 Banding patternamplified by different

concentrations of template DNA
Note; The numbers of 1 to 5 are the quantitie of DNA template, re-
spectively are 20. 00, 30.00, 40.00, 50. 00, 60.00 ng.

2.3 B BEXT PCR KL HIR M

& PCR SR A 51 W0 i B 2 S I 4 5K 8, PCR
B et R i B S AR A 45 SRR BRI E Y. X
SR T B I e I T R AR AR SRR Y 0 R
G —RAR . 5IYRE RE 51 SRS & L
S A BRI AR  A, 4 HR R A
RS, P 3 FTH, 5| M By 0. 40 mmol/L i,
ZHTES 5| W)U BE DR 0. 60 mmol/L i, ¥ M 26 e &
T F8RE T BT, T S M A . DR A 22 R AR W Y
ISSR-PCRJx ] H e AR AR % i 2 0. 60 mmol/L,

=

i

.
S

B3 AESIMRERNY EHR
HE:1~5 43514 0. 40.0. 60.,0. 80.,1. 00.1. 20 ymol/L SIYIRHE
Fig. 3 Banding patternamplified by
different concentrations of primer
Note: The numbers of 1 to 5 are the concentration of primer, respec-

tively are 0. 40,0. 60,0. 80,1. 00,1. 20 ymol/L.

2.4 dNTP X PCR KR FIEE 0

M 4 ATLAE H, dNTP ¥R B R A, Jo 3G 4604 5 R
FEREET , £ 8D, ANTEMWT . #E 0. 20 mmol/L B, &7 8%
TEME. B, dNTP #5804 0. 20 mmol/L,
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B4 7FE INTP iRERY HBR
B :1~5 43 51K 0.10,0. 15,0. 20,0. 25,0. 30 mmol/L dNTP &)
WEE
Fig.4 Banding patternamplified by
different concentrations of ANTP
Note: The numbers of 1 to 5 are the concentration of dNT , respec-

tively are 0. 10,0. 15,0. 20,0. 25,0. 30 mmol/L.
2.5 Taq BEHEEXT PCR N HIRE MR
Tag DNA RA B B X PCR I 82 mt AR K,
JERM PCR R M EBENEZ —, WE 5 aTLEH,
Tag NDA F§ ¥R B i &5 R AR ey 3, 7= A ik
B, B R YR K, B R R AR A,
I, PCR A B35 M MO BVE B . iR P 5 AR
FEBEBE IBEHR B R 0. 75 U RUBE & B9 38 H SR i &4 i
T, TCHRE Y 1 450 il A% PCR KR,

.

5 AE Tag BRERT EHUR
B :1~5 4514 0.50.,0. 75,1. 00,1. 25,1. 50 U Taq EEHIHE .
Fig.5 Banding patternamplified by different
concentrations of Tag DNA polymerase
Note: The numbers of 1 to 5 are the quantitie of Tag DNA Polymer-
ase, respectively are 0. 50,0. 75,1. 00,1. 25,1. 50 U.

2.6 B kIEEEXT PCR MM

B KR BER MG Y SRS &t 5 AR KRS
FERT AR H,56°C i, 4 34 7= R S i, 2% T AT 5 YR
KT T 56’ Chf e g E, AR AW AR, B E
PR, FEIBE T 514 UBCS47 HyH iR kiR
&R 56°C , B 514t A8 B B R KRB
2.7 RFRFEMERR

BEHLIVEECEAY 4 >5[ 4 (UBC807, UBCS55, UBC841
UBS73) X AL4T 1 PCR {4 F i fs e MR (B 7)

94

6 AENBNEERT HEHR
1 :1~5 4351k 47°C \50°C \53°C \56°C .59°C B3B K IELEE .
Fig.6 Banding patternamplified by
different annealing temperatures
Note: The numbers of 1 to 5 are the annealing temperatures, respec-

tively are 47°C,50°C,53°C,56°C,59°C.

B 7 yiEERQESEEN
H:1~5 2 % &5 4 UBC847, UBC807, UBCS55, UBC841,
UBC873,
Fig. 7 The detection of the stable of amplified results

Note: The numbers of 1 to 5 are the 5 primers, respectively are

UBC847,UBC807, UBC855, UBC841, UBC873.
B 5 | AR REDY 3 Y EL B FRAR M A 45 R, BB AE Y
KR WA E AT EE
2.8 ISSR-PCR [z v & 28 3 57
PR TH 2 BAEY Y ISSR-PCR WK &
125 pL IR R & A 2.5 pl 10 X buffer, 30. 00 ng
DNA #54% ,0. 60 pmol/L 5[4 0. 20 mmol/L dNTP, Tag
B & A 0.75 U, 44494 CHIZEM: 4 min; 94°CAR
£ 1 min;56°CiB K 1 min;72°CFEf# 1. 5 min,35 PMEHR,
72°C5¢ 4 & 10 min,
3 Wit 54t
EBREEZHEEN RS ARRENETHEE
B, ISSRIARMIREEZBES N KR Z M, BRI
B . Tug AWM. B9 NTP DL KB kR 4%, Hp—
AR DNA () EXT P 45 R A K W EE 5~
500 ng#BAEY 1Y B 4T M 45 R, %K %+ DNA (1
FH & 15 %] 40. 00~50. 00 ng, 31 27 5 />, 60. 00 ng TG
PG4, X T BB HR AT REA R 5 [R2 1) . #E PCR
R BN R Z R A EAE A AH TR . N i
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Z dNTP 85 Mg 254, @ilE B i) Mg™ ¥R BEFRAIK.
P, dNTP F) e B BL B R i B s . o Mg ¥R . [l
i, Rk B ANTP 5l A2 dE 55 5 M9 3, MK iR B R s B
FEYIR R . IR RILE INTP #¥& BEXtF PCR R 1R
EE, Lud™ kN INTP B ¥ B 35 B 78 0. 02 ~ 0. 20
mmol/L Z 8], ¥ Wi %" A A ANTP 9 ¥ B 4 0. 20
mmol/ L i, 07 ™ 388 o ) 7= ) 1 B R vk L B S
BT, 5 e R AR .

Mgt & Taqg DNA 4 B 16 ¥ i 6 T T £, ¥t
PCR ¥ 38 %R A 1k B KRR A . Tag
it Py BB o S 7 AR R A S 6 K il G B 3 v S (U A
AV HLZE 5 7 A AR R SR W 5 B MR B AL B R R
Wk, 7E PCR R H 3B A I6 BE A (R Bl R i 21 5|
PSR DNA Ffe R4 A0 . 1B AR B R ket
) BT | 0 6 A R L B 3 e iR
B BE PCR SO0 BE 047 07 36 W] AP UE A5 21038 Wi e 1
YA, UL R P 22 B B G S 5

i%ﬁzﬁ@i%%%%ﬁﬁ%@?ﬁﬁmﬁ%l_ﬁ%
HEAANER, B3 BRBAA THERREN LW, W
I 1R ZR AT DL 9 22 B i A SRR AR
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Establishment of the Optimum ISSR-PCR Reaction System of Cypripedium in
the Region of Changbai Mountain of China

SUN Ye-ying,CHEN Li-fei, LIU Shu-ying, LIU Xin,CAO Yan,LLIU Hong-zhang
(Colloge of Life Science,Jinlin Agricultural University,Changchun,Jilin 130118)

Abstract: Taking Cypripedium macranthum ,Cypripedium calceolus ,Cypripedium ventricosum ,Cypripedium shanxiense
and Cypripedium guttatum of 5 Cypripedium species which distributed in Changbai mountains as test materials, the 4
factors and annealing temperatures which affect the amplification of PCR were optimized. The optimal ISSR-PCR
conditions for Cypripedium were established. The results showed that containing of 30.00 ng template DNA,
0. 60 pmol/L primer,0. 20 mmol/L. dNTP,and 0.75 U Tag DNA polymerase in a volume of 25 pl. was optimal. The
clear, pleomorphic and repetitive amplified bands might be obtained with the above ISSR-PCR reaction conditions by
5 Cypripedium and 4 primers. It was revealed that the ISSR-PCR reaction system was suitable for researching of genetic
diversity.

Key words : Changbai mountain; Cypripedium;ISSR;reaction system
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