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Abstract: A pair of satellite chromosomes and 20 other non-satellite chromosomes in one cell from Cunning-
hamia lanceolata were isolated. The two kinds of chromosomes were amplified by DOP-PCR. And the DOP-
PCR products were analyzed by RAPD-PCR using pairwise combinations of primers. There were four specific
fragments between 500 ~250 bp which belong to satellite chromosomes in the RAPD profile with pairwise
primers OPB07 and OPB10. Another specific about 900 bp fragment of satellite chromosomes was obtained in
the amplified products with pairwise primers OPB07 and OPB18. And a specific about 250 bp fragment also
belonged to satellite chromosomes, which was get in the RAPD profile using pairwise primers OPDO7 and
OPDOS.
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1 #5707 %

1.1 58

£ K (Cunninghamia lanceolata ( Lamb. )
Hook)# T A /M4 . DOP-PCR 5|t 5 R
CHR (Telenius % ,1992) MEFF, 5P h EBH K
EYBERARTELRE K.
1.2 ReEEREmE&

WA RS W GEMPES,2003),
L3 3E4kHsHE

EHFHFER RABRBRFIKE BERRA K
T OMATREEMNSE., EEMBREN LA
B RWER N 1~3 pm) A— ML T 5 2H
MR R — XA RSB NS R A kR R,
FHRAREERNIEFEE LT 0.2 mL 4 Eppen-
dorf B, BRHKEHRE—MHEAREENFAK
20 WG EYER, RS ARGEKMI B RIT
¥ F 5 — 0.2 mL #) Eppendorf & #, B E B L&
LR ATF PCRYHE-20 CREFRA. 40X
0% EHMET HENHESRER. BAE
ERRE. 82 REAREBEUSSFRIS
ke, G 7 P B B 4 4 it Bt B M A Rl — Eppen-
dorf B, ML BRBEAFOXEHRB . B
BERMSBEEMERATRAKSIBURERIIT
BHEZEL2h L. FASLTL B AELE.
JE 518 R BTE PE 9600 2 H P (Y E#FT,
1.4 BEfkR etk R AR Ak R B R 1 Sh 3380

W 5B R B 3 8 1k R 3R Bl pR B 65 4K 43 B0
0.05 mg/mL HEHM K ¥ 20 pL(f 1 X Taq & #
¥ (Promega) BeH) 7 37 T4 90 min J§, F 95 C
TRE1Omin UXEFEAM K. AREE™ KRG
Bt X R (R IMERIEYD . B & 53 R E R
#4T PCRY i, RASIY N —THNYT R+
3147 (5'-CCG ACT CGA GNN NNN NAT GTG
G-3')(Telenius %,1992), E2E OB K #kH
Eppendorf B A LLF 43

10X Taq buffer (Promega)3 uL,25 mmol/L. MgCl,
5 pL,25 pumol/L #5147 3 pL,10 mmol/L dANTP 1 puL,
Taq B 2.5 UG U/ul) , THEKH ZE 50 ul,

B 4% 44 43 48 SCHR (Telenius %F,1992) By A
3. F—% PCR:94 ‘CHiZE ¥ 10 min, 2 #4T 5
MEB K BEFEH .94 C 1 min—30 C 1.5 min—
30~72 CHEFE 3 min)—>72 C 3 min, REHE
THEGTHT2 ANRBXBEBRIY 94T 1
min—>57 C 1 min—>72 C 2.5 min; R EER)GF,72
‘C#E# 10 min,

5% PCR: BL# K PCR ¥ 1 7= 5ul f#
B R R R MBS R E 5% —% PCR ¥ #48
[Fl, R BL A& H 94 CHIZEH 5 min, RFHA 25 4
165 . B8 94 C 1 min—=>57 C 1 min—>72 C 2
min, fERERG 72 CHH 10 min, 4 CHRE.

B =% DOP-PCR =) 5 uL F 1. 2% 3R %
EEBE L 3K, 72 K fE UV-2000 % 31 %€ 5 4 47 {X 300
nm ESMT T MEHBE. THBCRLE L.

1.5 # #47 % Southern 3 447

FABACTABENERMFHEMNSE PR
BEARRBEHESA DNA, AN 5|98, B E Roche
4~ \) 7= 54 DIG High Prime DNA Labeling and De-
tection Starter Kit | (B BN T EBEAR L
HEHH DNA #ITHHFERIC. BoBENERMEE
Petr kR AERE (A € & 1) DOP-PCR B R ¥ /™=
VIt AT DR AR B e 3K )& Southern ¥ 8, R )5 S5HRiCHY
EAEES DNAFHRX R . BEHHR. #
TERILE 2,

1.6 PCR ¥ 17~ By &4k

# DOP-PCR S5 R U =Y 2 MHhi sk,
L7 etk @7™=%a RAPD SRR A RH
i 1%

1.7.1 RAPD R g #4 RAPD /R BFR#ECH
(ZEMFH%,2003) T8 A %3

94 CAF# 4 min,38 TiBK 45 5,72 TEAH 90
s, FE— MBI RJE 94 CAEHE 455,38 TR K 45 s,
72 CHEfH 90 s, 3k 40 NEZF; B /5 72 TR 7
min,4 CERY EHRHE. REER Q0 pLY AR
X BRI BE. 20 ng 224 (LA AR BE (K B¢ € 4k DOP-
PCR =Y ABIMGAT RS Y0F %) 25 ng ZZ A (LL3E
B 4 O 0, 4 % B A Bt 8 4% DOP-PCR =9 0 B8 i
IRy HE); 10 FERMNEHB:2 uL (pro-
mega) ; MgCl, ¥R BE:2. 5 mmol/L;4 f ANTP ¥k B,
£ 7 200 pmol/L ;51 ¥ EE : 1 pmol/L(BZ| Y 18
B, 1.5 pmol/LOE| Y41 af, RGP E &
% 0.75 umol/L); Taq BE58:1 U,
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YT 1. 6 AR B R Ik E R BE UV-
2000 ZFISHTFL 300 nm FIMT T R FAH,
1.7.2 314 Mk A5/ Beh KA SEM R4

JEHifR Y & =¥ % OPA,OFPB,0PC,OPDI-
123 T2 AEETIBHTIHR, RENFHEHE
B OSSR S A S R ES Rt B

£ 1 HENSIHFT
Table 1 Arbitrary 10 bp primers
2| 4y & ¥ Primer OPEo7 OPB10 OPB18 OPDU5 OPDO7
514 57 GGTGACGCAG CTGCTGGGAC CCACAGCAGT TGAGCGGACA TTGGCACGGG
Sequence (5'—+37) (5'—3") (5?—+3?) (5'—=37) (5'—=3")

e B A 2 £ {3 7 0 < e £ e S = R
HAS X HTREM . BREMELZEERMN =X
3| 4y # & OPB07 + OPBl0, OPB07 + OPB18 #
OPDO7+OPDO05 X #2 A B {6 3 & (& 4 38 = Py dk
Mk agygEtTERY Y. R1ERATY
WHEEVLEI YT, B3 BRT ISR,

1 fZRRE R i B AR Bl 20 4%
¥ufa k& DOP-PCR # #4741
Fig. 1 DOP-PCR products from satellite chromosome
and 20 non-satellite chromosomes of
Cunninghamia lanceolata
M4t 1 FARERE AL 2. ff ke 6 {k DOP-PCR /™4,
3. 20 KA B4 (2 4k DOP-PCR 4.
M;:Mark; 1. negative control; 2. DOP-PCR products of
satellite chromosome; 3. DOP-PCR products
of 20 non-satellite chromosomes

2 EREaAT

2,1 DOP-PCR ¥ 3845 R B Southern Z2 3 547
ME kg R B F K, &Y A& K8 DOP-

PCR =8y B B A /N FE 250~900 bp Z 6] ; FERE &
$hufa {49 DOP-PCR F=df B Br Ao /ey 3 200~1 100
bp. [FAFE O] I R — 40 B B 3F B R e 0 (R Y 1 08
FoEERekt Y HESRBE, XTHRESE
B e 5 (R ) BEAR B K (F 20 P EMEHE(E
. Al RETHES. UEALE DNA AHEH
i Southern XX E R, AR A K SEMEREAE
T HE-DEERE TEAREESA DNAH 2),
2.2 g4k DOP-PCR 7= 4 & {t 5 F ¥ RAPD-PCR
:gp A7)

—MER T, A FIRAE DNA A ®
FEHAT AL 4 BE 0 mE R {7 i iR it T
LAFI {8t RAPD-PCR [t K R #5045 , 2R T A 43 25 A
{5 {& DOP-PCR §" 3 /= ¥ 4 BUHL BT , &6 71 % 1B 3B %
BRSSP PCR BRI, PR B A Taq
B .ANTP. Mg IR G AR EEN
RAPD-PCR R =4 A B W, 242555 X 4 fk
Je iR AT 8, R E AR T HE S
5 B b, B ik, % DOP-PCR 7= 4 Je #E 47 i 4¢
17 RAPD-PCR B E /).
2LIBAENSEESR RAPDHERFBENER

RAPD 45 R R, AIBEVL A & A RLXT 5| 8
R A% A Bl R e £ R A I 5 e £ ) 9 38 7= 4
JEFE R (Y 5 = AT 5 R, 29 5000A93]
WA BRAH —E N EEHE, BB BT 1
HRE EMEEEREFNSIMAESHEAZE,
IBTAHERM=% 3 44 OPB7T + OPBlO,
OPB07+OPB18 1 OPD07+ OPD05 3 #% A 6] — 40
M A — R e g 5 A I H sk 20 SR 3L €5 4k 45 DOP-
PCR F=#14r JIiE AT 9 W 45 % . 7E519 % OPBO7
+OPBIO iy i Al WA PR S8 N S & (R 12
500,450,350,280 bp ZH b F 4 £ R T RIEM
FRAEYT HE P ®A ;L OPBO7+OPB18 J
51941 P, Bl R B K7 900 bp kA —BIE M
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B 2 DOP-PCR 74 Southern 2% 447 B
Fig. 2 Southern blot analysis of DOP-PCR products

AL 20 H IR S8k DOP-PCR =4y, B. Bifkiff fk DOP-
PCR =4)y; C. ¥R R D, EcoRI B ¥1#2 AL HHE DNA.
A, 20 nen-satellite chromosomes DOP-PCR products; B. Satellite
chromosome DOP-PCR products; C. Negative control;
D. Cunninghamia lanceviata genomic DNA digested by EcoRI,

R WA MAET| P % OPDO7 4+ OPDO5 # 4 #
RPN EY AL 250 bp EHE — R
B, EEREEMNFR T, LRERBERLE,
A, FER A S o B 5 9 0 Bl e £ (K 49 =
PIRAERE R S B (R Y 5 = #E 4T RAPD 3 48 3¢ 0
WHE TRERBERSEREFRETEN. EEET
e R F A Bk, HTNFELIHF.REE
LA PCR w7 NE BT B B MR Qe (i I,

3 W #

RAPD-PCR ) 7 i % & , Williams 2£(1990)
PAKE 3B 4 DNA 4 (1 05, 76 3 051 4 89 37 3%
WREE—-IBENFET HXBENELAR, B
M= M ZEERE. AMHEEEHETFE—4
BHMEC BT RRAMERM. Hik, 88 L,
RAPD BER W M AP EHRAFHER. FLR
Fi RAPD-PCR U Bfi fh B 2 (R FgE R e {2
ERZEME, ERETHEEARBRUENREA.
AL B A ST Y BT A9 B {3 € 4 o B 3
EARARR B [ — A 5 7 — 401, A 1 9 it 1
LA TR SR/ HE AR 2R TRl e o g 57
Y B T P | 91 S In & 25 e 4 5, AT

BU7+B1)} BO7+BIS DO7T+DOS
M 1 2 3 4 5 6

3 M5I4% OPBO7+OPB10,OPB07+OPBI8,
OPD07-+0PDO05 37 i {4 3 & f f 4k B % 20
s £5 {k DOP-PCR F=#) #4747 1%

Fig. 3 RAPD profile of DOP-PCR products from
satellite chromosome and 20 non-satellite chromosomes
using pairwise primers of QPB07+QPB10,
OPB07+0OPB18 and OPDO7+0OPD05

M. 4 Fi 1,3,5. 808 A R ik 3 5 ik DOP-PCR =%y,
204,86 814 M 20 SRk RE PR YL € 1k DOP-PCR =4y,
M:Mark: 1,3,5: Templates of satellite chromosome;
2,4,6:templates of 20 non-satellite chromosomes.

WREFEER DNA 45 B (Welsh #1 McCLel-
land, 1991), ¥ 35 58 o7 3R I 5| # # 47 RAPD 4
o BObALBPERIFR DS BT
PCRY N, CRERMERMEE, MANS Y
HEGIRRENTRE R, CRERERAEHK
Rt AR B Z F MBS,
BTRTHEREESERERB. FEIMNXLE
FE R BT O B e R A R AR FFiX
RAKNEERZRERLEEEANSBURR
FEEYEEENNBEHELSTEDETE. B
SERBEAMEARAESERES BOERZ |,
AHE—SHREARAT BB A EREak, NTTE
BEXAESFARKF LR EALGEITHS, XK
BARIESE AR EEBNTIR. LR e Esbr
FRBUTH AR B, A, %8B RAPD R i
FIR KR BE(R (38 °C), B RAPD B3| #1594 (R
B 10 MEE) TR E N RAPDERHBESH
RENNRAIBLFEEERN. B, EHAAREHN
RTFEARENSREE (HEREE) HERER
(F# % 425 T Continue on page 425 )



http://www.cqvip.com

D000 http://iwww.cqvip.com|

S FEES: FMENNPRFAR . L EHBEERRE 425

References:

Arano H. 1963. Cytological studies in subfamily Carducideae
(Compositae)of Japan IX[J]. Bot Mag(Tokyo), 76, 32—39.

Chen RY, 1988. G-Band staining of chromosomes in some
higher plants with special reference to Lilium davidii[]].
Kromosomo, 50, 1 635—1 651,

Chen RY. 1989, A further research of plant chromosome G-
banding. In, Hong DY (ed). Plant Chromosome Research
[M]. Beijing; Science Press, 187—193. (in Chinese).

Fedorov A. 1974. Chromosome numbers of flowering plants{M].
Koenigstein; Otto Koeltz Science Publishers, 418—419,

Hong DY. 1990. Plant cytotaxonomy[ M]. Beijing; Science
Press. (in Chinese).

Hong DY, Zhang SZ. 1990. Observations on chromosomes of
some plants from Western Sichuan[J], Cathaya, 2; 191—197,

Hu CC, Tsui HP, Li ZY. 2002. Flora Reipublicae Popularis Sini-
cae[ M), Beijing; Science Press, 70; 318—319. (in Chinese)

Levan A, Fredge K, Sandberg AA. 1964. Nomenclature for
centromeric position on chromosomes[]]. Hereditas, 52
201—220,

Matsuo K, Noguchi J.

Plantago species in Japan, with special reference to the taxo-

1989. Karyotype analysis of several

nomic status of Plantago japonica[]]. Journal of Phyto-

geography and Tazonomy, 37; 27—35.

Nishikawa T. 1990. Chromosome counts of flowering plants
of Hokkaido (13)[J]. Journal of Hokkaido University of
Education; Section IIB, 40: 19—30,

Probatova NS, Rudyka EG, Sokolovskaya AP. 1996. Chro-
mosome numbers in synanthropic plants from the Russian
Far East[]]. Botanifeskij Zurnal (Moscow & Leningrad),
81(5): 98—101,

Stebbins GL. 1971. Chromosomal evolution in Higher Plants
[M]. London: AddisonWesley.

Stebbins GL. 1979. Polyploid in plant; unsolved problems and
prospects{M]. In: Lewis WH{(ed). Polyploidy. New York
&. London; Plenum press, 495—528.

Tanaka R. 1971. Types of resting nuclei in Orchidaceae[]].
Bot Mag (Tokyo), 84 118—132.

Tanaka R, 1977, Recent karyotype studies. In; Ogawa K et
al. (eds). Plant Cytology[M]. Tokyo: Asakura Shoten.
Zhao ZE, Wu JQ, Wang Y. 2002, New taxa of Lysimachi and
Plantago in the Three-Gorge Reservoir Area[J]). Jounal of
Wuhan Botanical Research, 20; 263 - 264, (in Chinese,

English abstr)

Zheng TK, Tanaka T, Kang TG. 1992. Studies on the Plan-

tago Plants in China[J]. Shengyang: Liaoning Publishing

House of Science and Technology. (in Chinese)

CARR COCD R ED L LR CZ0CDCEO CRO L0 CEOCED LI TR0 R0 C2D 20 CED 20 C20 C20 L0 2D C20 COCRICRD e

( L#% 421 ® Continue from page 421 )

BLEARTH ¥ RAPD fRiEHBRERE.
A4 # SCAR #7iC.

SE M

DaftZ&Jn, \IRR, FF4E. 4. 1998 EEGALREHE DNA
XEMRL]. BHEER, 43(3). 272276,

Guo G(% ), Chen CB(BRmB#), Li XL(ZEF ), eral.
1998, Cloing of the telomere associated sequences of rye B-
chromosomes(B # BRi kRN AXF MR E[J].
Acta Botanica Sinica (%), 40(12), 1 123—1 128.
XY(ZFEMPM), Zhou J(F &). 2002, Microdissection and
PCR amplification of single Cunninghamia lanceolata chro-
mosome(#Z KRR P A KM B M A B RS #) [J]. For-
est Research CHRMLBHEBEFT) » 15(6) : 746—750,

XY(ZHPB)» Zhou J(F %), Yuan HS(CE®FH), et al.
2003, RAPD Studies on the amplified product of single mi-

Li

Li

crodissected Cunninghamia lanceolata chromasome(¥ KB
Lok =Y 8 RAPD 4 41)[J]). Journal of Nanjing
University(Natural Sciences Edition) (B Kl K F %)
(AP, 27(3); 5558,

Ma YZ(B A &), Xu QFURINF) . Xin ZY(EHEH), etal.

1999. Isolation of wheat chromosome by argon-ion laser
beam(/h e (K B MBI E)[J]). Acta Genetic Sinica
GBE¥#), 26(1); 43—48.

Sandery MJ, Forster JW, Macadam SR, ezal. 1991. Isolation of
a sequence common to Aand B-chromosomes of rye{Secale cere-
ale) by microcloningJ]. Plant Mol Biol Rep, 9: 21—30.

Tian CCH #0), Liu GT(X)/"H). 1997. The cloning of wheat
HMW-GSI1Dx5 gene fragement using chromosome microdissec-
tion(/hFE Ju 5 (B B 1) B MM B 7 i B 3L & HMW-
GSIDS WHBERATEIJ). Journal of Agricultural Biotech-
nology (R Mk 4 Y R %4, 5(4): 307-312.

Telenius H, Carter NP, Bebb CE, etal. 1992. Degerate oligonu-
cleotide primed PCR: general amplification of target DNA by a
single degenrate primer[ ]}, Genomic, 13, 718—725.

Williams JGK, Kubelik AR, Livak KJ, etal, 1990, DNA pol-
ymorphisms amplified by arbitrary primers are useful as ge-
netic markers[J]. Nucleic Acida Res, 18, 6 531—6 535.

Welsh J, McCLelland M. 1991, Genomic fingerpriting with
AP-PCR using pairwise combination of primers; Aplication
to genetic mapping of the mouse[J]. Nucleic Acids Res,
19, 5 2755 279,


http://www.cqvip.com

