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AMMEB LA DNA IS 5 AFLP 531
YRE Pk BHEF

(PRI REAEYBEYURERESLRE, HIHkEER, KI 430070)

B OE: R TR AR R A RS SR L RIRN A R AT TR, R
RATEAMESR HXK 1S BMEHNXE KR OEESGAREIRBREREKNM . RE
S8 REAEAE FF AT U BS o B AL S R, RIS RIAE R, BAMRRMTEEETE. mDNA FBRFE 20 kb £ 4,
BXPEIR, bHEREERE rubisco L. R4 45 s tRNA Southem blotting 3 A Ky W Bl 44k DNA 5 # DNA, MLk
BLAERET apt6 223218 —24& 5 kb R/NEOHE, 150 BA FR ML AR B B T 4R45 TS5 B4 A9 mDNA, 4 Xf AFLP 5|3t
B8 98 &M, H 4ERFARAEZESM.

XEIR: HHE; Zki{E DNA; Southem blotting; AFLP

FESHES: S666  XEIERIAMG: A XERS: 0513-353X (2003) 04-0389-05

SREAE A —EERA, N¥EIHRERE, BBHRETRIGSEEF —LEEMNHATR
BEA%. YRR LA ERZ DNA HIFE 25, BB MA 52 FEER L0844 DNA %
BB, BRIBITRRA AT B RS, HEHY, THEASEYLNEERNHANBIR,
HFAESERYRT AN, FERBGRALRIRBEYROER?Y, LEBRRRERLN
BIEAME, T EREVHIBIR K SEF FLARIK DNA 5HEEERFHEARX SRS, K84
BT HEPZOR R R B E, Z0RIk DNA M TRERMRRERERE, FAPTHUBRNF
BRAAEERR. EMBSREREYTYEAXTREMNEMEEATRHBATAES RORES . &
FAAEYEAHA SIS, T NRBEZRE DNA B0 TR . B EE & E TIRITZONK DNA
RBBRH R E R RERRLIR DNA IIRBURIZE(L, FF At R ] MR R BRI A 2 IR E 57

1 FBHRJT IR

1.1 ##

HIE 19 (Citrus unshiu Marc. ‘Guoging 1') . VK¥ERE ( C. sinensis Osbeck ‘Bingtang Cheng’) JE¥E
AGHG N EP R K EDE AR R ERE A LREARSERRIER
1.2 P& RIMAgEY

RS A G AR 5B . ik 5 8 Mignouna SV W 30 mAsk#E, BUEFR 204 EH
EAFARPHEERGHR 0g A, 3 ul/g MAFESRFH (Tds-HCl 0.05 mol/L, FEHE
0.5 mol/L, EDTA 0.005 mol/L, BSA 0.1%, FIEZE0.1%, pH7.5), AR KR EHFE HISME
ENR, Bl Aus, WEER., BB T 1200g, 4CEL 15mn, WELBFHBE, BT 4C,
16000 g B 0> 20min, MV EHFAR KT R WM (Trs-HCl 0.05 mol/L, A 0.3 mol/L,
MgCl, 0.01 mol/L, pH7.5), FIBERHMITHE, A MBBEWHBE 1/5 B, 4C, 1200 g &L
15 min, B EERES —B.0E, 16000 g B0 20 min, F 2 mL BFEZPREBRUIIE, 825 ug/g
BENA DNase 1, PK¥# 2 h LLEBRAZEEP 4 DNA, fiIDA EDTA-Nay, Z¥E 0.2 mol/L, & IERN,
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EeWH: BXARBFERSE (30070079, 30170472)
* E iR E

I WA § |


http://www.cqvip.com

D000 http://iwww.cqvip.com|

390 H 2 ¥ 30%

BT B PR B B S W, HEh S BRI FE RS R 60% (330 pL), 52% (830 pL), 36%
(1 mL), 20% (830 pL), HKKEA 6 1~5 mLZEHED, ZRHEE 1 h, RE5KE 2 mL HEI K KIAET
B FAE L. 100 000 g, 4°C/KEESLr 5O min (Beckman SW55), WS BETF 36% ~ 52% FiH &
gk, BTKE, /ORI 4 FEBRESRERBE CRINFEZEM BSA), B2, 16 000 g 4CE
> 10 min, VITEBPALE{L B LB
1.3 RRERER DNA 4di{

PR VTTEMA | mL B MK (Tris-HCI 0.05 mol/L, EDTA:Na, 0.001 mol/L, pH 8.0) &
UlE, MEARH K EXKE 0.5 mg/mL, 10% SDS EAXREKE 1%, #5), 37CKRAL 90 min ELL K
&, IMASERBERY S0 ROUEE (25:24:1), ZE8IES] 10 min, 10000 g &.L> 10 min, FHAES
F, B LEJZE/KHM, HIA 10 pL 10 mg/mL RNase A, 37°C{RiR 1 h, EEX—HB,., B EEKHE, ks
MZBEHRE, BREREPER . S, KHEPIA 1710 FHE 5 mol/L (NHy), Ac X 2.5 fFRBH
TKZBETTER KL DNA, 0% ZEERHI 2 K. HARTHE, BT 30 hL TEBB P, -20CHREEA.
1.4 FWHERE

B2 pLaibERARABRBE—EfRERLCET 0 EUETUE, HABBBRMAZ LR
(FDA) #efs, RAVFRESIBER L, BEREN, BT HREMETHTOME, WEEH,

1.5 mtDNA &fi T

1.5 ug mDNA, EcoRI (MBI A R4 ™) BY] 12h, 0.8% TAASHEEER, 1.5 V/em HE 3K 18 ho
Southern ENi 2 B4 TR LB FME . FHEKRRBAEIRE ap6, 2.7 kbs HHFEHGAIFS rubisco
L, K 1.3 kb; ##% 45 s BRNA, £ 0.7 kb,

1.6 AFLP %47

EcoRI3%3k: Ead5 5-CTCGTAGACTGCGTACC, Ead3 5-AATTGGTACGCAGTCTAC;

Msel$%3: Mad5 5-GACGATGAGTCCTGAG, Mad3 5-TACTCAGGACTCAT;

AP 518 . FEAOD 5'-GTA GAC TGC GTA CCA ATTC A-3'; MCOO 5'-GAC GAT GAG TCC TGA
GTAA C-3';

Y 54 CMCO2 5'-GAT GAG TCC TGA GTAA CTA-3'; EA03 5'-GAC TGC GTA CCA
ATTC ACG-3'; EOl 5'-GAC TGC GTA CCA ATTC AGC-3'; E02 5'-GAC TGC GTA CCA ATTC ACC-3';
EO5 5'-GAC TGC GTA CCA ATTC AGG-3';

EcoRI A Msel BEUIE I ZEKZH DNA; HIR T HEEEL; BEE~PRE 1015, Iy BRNE
FF: 94C 30 s, 56C 1 min, 72°C 1 min, 20 &3 . REKTRY E=MHE SOFHF TR NI 1%
R, RBEND ¥ PCR MERF . F—#1E3F, 94°C 30s, 65C 30s, 72°C 1 min; 56 2 ~ 13 BIFIF,
DNA B KBE KB 0.7C, HRKFEWAE—1; F 14~36 165, BAEE 56C, HALERASE
— 3B, 6% BN IEBLREA B s ik 0 B BT e R B R,

2 R

2.1 ZP%ENE

40 L BB T T MR FIMIATE R bk . RBERTLERBERAMEESE (B 1), K
HARMAEMRAERTRE, B —E0EK,
2.2 #HH% mDNA 4 &

TG FEEE BTk EB Y f0 5 24T T WMEEF 20 kb 245 B9 miDNA 5, P& 4efisb, BA LR
B, WHET ERBA Y, BBIBRIK A BRI DNA B

RINE K mDNA BRAIA S T FEI AR EMRTE. AAZEELCEHE. BEERA,
it B B DNase ALEER] ARGV P ZYA9A% DNA. mtDNA., ik DNA. yESERENERS BB O3 & b ik ik —
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4 WIS, WRPHAEZLRIA DNA MEE18 5 AFLP 27 391

s$aidk, it FREsEHER L TR EH A DNA 155, FIFMERIK rubisco L, BIRER 45 s IRNA 2255
B (E2) JIUEHBAEBIAMNAZEH, TR IEE ap6 243XB B &7, HHAMRRE
DNA B mtDNA, HIGCE {1 DNA M55,
2.3 mtDNA AFLP "1

SRAS 4 X5 1RSI T HHE SRR ER 1| Sk RI{k DNA Z A ER, ME3 R, £
RF TR AR K DNA 22 EcoRI. Msel SUE§Y], TP WD ¥, B OIIABEREER B Ikl
LIBEL+&EM MY, & THEYSBEEEA /D, K/NE 200 ~2 000 kb, ¥ B RIH 1 EHT
JE/NF 5 DNA M3, MG EEA A B EITR 100 KU EHHY, 4 315 #3E74 98 > AFLP
tRic, Hi 15 Mrich 235, 5145 CMC02/EA03, CMCO02/EO01 4 K& CMCO02/E0S A LARY i H vk ¥
BMERK | ERRAERAZ ALBEEENZR., BK 15, KBRS B TREMNME. BRI AR
WIMAERE, REMBLRRARSERE, EXWiEAMER AREEAAH LI BEPAIREET ENR
HHHETEIR,

1 ‘BE18 fEagRAER (FDA) €
iR R N ROBLA
Fig. 1 Fluorescent dyeing of ‘Guoging 1’ mitochondria
The arrow head indicated the mitochondria

1 2 1 2
. B‘ C

2 ‘HK18’ &5% DNA RS DNA
’ #04% DNA B9 Southern 23

A. EBIKIRE apt6; B. HER{KIESE rubisco Ls E3 mtDNA AFLP &R
C. BRIREt 45 s tRNA; A, B, C, D#3I43I93%f CMCO2/EA03, CMC02/EO1,
1. #FHE4T8 ) Hind l; 2. EcoRI B§IAY mDNA. CMC02/E02, CMCO2/E05;
Fig. 2 cpDNA and nuclear DNA Southern detection in purified [OEK R, 2. W,
mitochondrial DNA of ‘Guoqing 1’ satsuma Fig. 3 AFLP analysis of mDNA
A. Mitochondrial probe apt6; B. Chloroplast probe rubisco L; Lanes marked A — D are CMC02/EA03, CMC02/EOI,
C. Nuclear probe 45 s rRNA; CMCU2/E02, CMCO2/E05; respectively;

1. Standard molecular weight A/ Hind III; 1
2. EcoRI-digested mtDNA.

. ‘Guoging I’ satsuma, 2. ‘Bingtang Cheng’
sweel orange respectively.
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3 e

HYERREEEAMENHRES, FEXBMAET. EEFFIRERBFE, RETsH+
R EAREX MRETFI SRR EY . RFRAETEK, BNEEDLRBLIAKNTIR PR REEFRE
MREY, KEEWTHDLR AR TRABRE, WS TFARF LSRR E#ETHAREIRER
FYMZEEFEEXR, RTURESBRRAEMBERASA XL IERER, MEXKRAEHRE
A orf138, METMBERERE ACRS'"P %, MBESEAAEYRRAREFANHRERLERIEYES
M, HREE, TEERTAAEYEHALEREBRETURSIEGAE .. EHRBIKPIAMEEE
EARG, MG TERAEAERAMNIR. THEERNOE . TEARSHEY LS RS FIEERL
o RABAMN FRBHAK{K DNA B>, REE, XRGER, FEENSELRIRNFE CQl,
AR L, VVSRARMERE G 4R 4K DNA 550 MRS R T I BRI US SR E T TR, #
RAifEFRATRHEREGMIEEAGHAENERZMANME, RAETAXBEKEEETNSHMA
4, AEHAAKEE, HAEHERRMH K DNA f15 5L,

BRREREHBRTR, A RERRN SR IMEFIERERFEEY, BRFEEEE
BEASRNE, NS TREERER, X Z WU Nk TSRk IER R, BUUTRALRERN
#4545 DNA #E1T RFLP 434 . RFLP 452 BRI S, [HAER MRS A AR, Sane ZU9H 16 A
LRAREBA RN & MR R MK R RAESH:, 40 & RAPD 5119/ 25 £IK I P
TP B RMLRE DNA HIER , Jaiswal Z75F 7 M ERIKE RHILRIA DNA RAPD i
B IEIRIKE A TWAFX A EN]. RAPD BIIRRAER, HEEHE, NEEIT/ENFRE, W
TR E A+ AR, AIRXE KA AFLP $iR B4 L EF R FARCHIE A, BAETESH AFLP
AN ARKRBERRAMBIT, N WP, 51X PR T AT RERIFRERI ZA1, ZA2, ZA3,
Northem ZMHT %8 ZA2, ZA3 WA BRAEAER . REFAM F, Z2MPpHERa2R0, BK 1S 50KE
FERRLIK DNA B9 AFLP T R B E R, S5 B WE R B R VI BB S R R — B ™,

ERK 1SR ERR, ZEMNELT, BSRKCIER AMRFEEERETS , BMEREHES
FRRRA T HA, TS AFRARAEREBME M T EC O BRRAETNERAEHREIRY
ROMT SRR BT 2E A, 5B 60 o8 — M B S AU SR AE G 55 1 7 SR BE Y, W AP ST A& R [5)J& Fh 8] mtDNA 2 [d]
K7 B RATRE S R A TR AL BT ST SRR .
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Obtaining mtDNA of Two Types of Citrus and the AFLP Analysis

Cao Qinggin, Yi Hualin, and Deng Xiuxin
( National Key Laboratory of Crop Genetic Improvement, and College of Horticulture and Forestry, Huazhong Agricultural University ,
Wuhan 430070, China)

Abstract: To study the genetic diversity of mitochondrial genome in Citrus and molecular mechanism of

cytoplasmic male sterility in Satsuma mandarin ( C. unshiu), we present a method for isolation of mitochondrial

DNA from embryogenic callus of Citrus. The results showed that discontinuous sucrose density gradient

centrifugation method was effective for purifying mitochondria which possessed fluorescent activity. Southern blotting

showed no contamination of cpDNA and nuclear DNA using chloroplast probe rubisco L, nuclear probe 45 s rRNA

respectively where as a 5 kb size fragment was gained after being hybridized by mitochondrial probe apt6.

Consequently we acquired high pure, not contaminated big segment of mtDNA. The fragments of polymorphic

mtDNA extracted from Guoging 1 Satsuma mandarin and Bingtang Cheng sweet orange were found by AFLP assay.

Key words: Citrus; mtDNA; AFLP (amplified fragment length polymorphism); Hybridization; Extraction
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