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Cloning and sequencing of a specific amplified
DNA fragment from cytoplasmic male sterility
maintainer line 3411-7 of Chinese cabbage
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Abstract: A specific amplified DNA fragment was obtained from cytoplasmic male sterility maintainer line
“3411-7"0f Chinese cabbage by RAPD technique. This specific fragment was cloned into pGEM-T Easy vector
and DNA sequence was determined. The result showed that it was consisted of 600bp and the base component
of A+T was 72, 33%. Comparison between MOPBO4g¢ and 455,972 sequences from GenBank+ EMBL +
DDBJ] +PPB revealed that the homology were low(less than 30%). This implied that it was a newly found
DNA sequence. The origin of MOPBO4400 and its possible effects were discussed.
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RYE T HIBERM (Budar %,2003), ¥ CMS
H 3 153 1% 40 o 400 IO A% 3 4 o 9 At [ AR R

¥ B HY. 2005-01-17 & B #3. 2005-07-22

BRI THMHMABEFRABR). A RNERER
EHRZLRBEENFHNFEELTMEREL,
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EBBAY,3410-7T BV EHAR BRI R FEZS,
1992), #ikH A ZM B RN ARZEERE LTS
—H EHMENEG T EERBEERNERS
B, Bt 7 CMS MILEBIR T, A RZM B R
HE R DNA ) 2 B 4% 3 % E (Schnable %£,1998),

Z it 80 LA, A F AW HE M IRE AR
HHHAEMBRADNAZRRETHINHER
FEMT R, RHEE RAPD HAREEF, AHK
B 2W. AHMABR T EMA, AT T X
CMS 4+ FHLHE A BF 3% (E 7k €%, 2001, ZELL A
FF B &%k DNA (mitochondrial DNA) i
A RAPDY MR MNP, CEAATIHFET A BT
ARMBARAZAERAHER. FRI T -EWHEY
R ABGFOHE,1995) ., RENZREREN,
I RAPD ER Il mDNA ERE ZMERKR
ZHESE  FHE - L ETIEEFEN LI TE
B, B T8 5 CMS A4S T BLHL 4 (Budar 4§,2003),

BEAZMBANUKRAAESHIKRE TR
ARMHE BEEE L% . WRREU.ARMBAR
MM DNAZE#iE LRE2FR RN, RE ARM
BREWEEHEEZMTHEH THRAENZSSIEY,
Bxt#@fe L&A RLHH W REHETHLE, &
RAUZEMER KL MBERBEEFH CMS
B DNA F & (FEB X %,2001). AT, KK F(C
FO kg B A (nuclear restorer gene) 3| A, 28
BAREHEMEKE AIXEET CRNBIKEERE
A “wrhalBriE”A RIMAER A “BRIE”, NS
HRUBEENKRE FE A RZRNRFULHAEBR
REERNERTABRY. BR HERHE CMS
R E B E AR (RFTH.20000. A4, A RMB
REEGERA I SASFER? BEREQOD
UAR CMS AT RMEBRRRAIMH. MA
RAPD # R %t #& DNA.mtDNA F M & {& DNA
(chloroplast DNA,cp DNA)# T3 L. G R A
B.AERMBARMKNYDNA LHEAEER. BT
(200D Xf #% 2 Bl 4H 7 CMS 1k RT#AT T 4538 .

FMARAPDHAM KARAHAEERE F
CMS3411-7 MHEAREFE 3411-7 &9 DNA #4791 ,:8
XTI EEN EBRRIEEAETRARERY
DNA RGN ELE—EER  FRUART RMRE
R R FY R B CMSOPLO1er, #1 MOPBO46s, (£
& K&, 2003), 7 BF 5% MOPBO4e, f B 7T 12 E
pGEM-T Easy 8k L #4TFHIME. FHIRFRH

BR A K I8 B FL VT BE AOPE FEEAT 9T

1 #EfF &

1.1 &

HL 16 R« 7 P RO FEL A R S K SR 4 S
HARFE CMS3411-7 MERRER 34117, EHHERM
Bk, 54k 2 R E N E. Coli DH,,, B # &
pGEM-T Easy § B Promega A&, $ B4 ALK
Telg 2. R M % BN YD BB & 1 BE. ANTPs Al
DNA A FRZSRYMW HEELY TEAF BT
# § Operon 24 7] ; X-Gal , IPTG B § Promega 7%
7] ;PEG8000 ¥y 8§ Sigma A7) .

1.2 A&

1.2.1 DNA 941 4& RAKR SDS % (EXAEH,
2000)#4T A H ¥ 5 DNA #1.

1.2.2 RAPD ¥ ¥ R 3 3% * ¢l 5% RAPD
IR R 7E PE A8 4 7= #) DNA Thermal Cycler
480 &) PCR ¥ b #47 , B4R 5B SR M4 AR AL H0
KRBT (EA®E,2002), BIZE 25 pL KR RRF
&7 10 mmol/L Tris-HCI(pHS8. 3}, 50 mmol/L
KCl, 1.5 mmol/L MgCl,, 0.001% BH &, 0.15
mmol/L dNTPs, 1,0 umol/L BE#HL3|#7,20~60 ng
9% H 4 DNA,1.0U # Tag DNA RS BE(ER4:
Y TRARER . RMERF 94 CHAEM S min 5
AT 94 CBH 1 min,37°CE ¥ 1 min, 72°C L 2
min, 35 MER  B/E 72 CHEEM 5 min,
L2.3¥Fy ARGl LENF BRI
Fr B (IR A B B W 0B R v Tk [B) i SEHE B pGEM-
T Easy 8{& £ .3 %1L E. coli DH;., RI&A T &%
X #R (Sambrool %, 1898), DNA F % #lj & % B
ABI A 7l # PRISM™Ready Reaction Dye Deoxy™
Terminator Cycle Sequencing & | & & B, 8 I
ABI £ B FF 5 4 A7 (N AT T 247

1.2.4 DNA F5] #93 BAL44r  F PC gene BF 4
B DNA 751 e i B 5k 20 )30 i 7F 750 B BEAE 42, i 1
2 5 GenBank + EMBL + DDBJ 4+ PDB # # 455,
972 AMFr31 (Altschul % ,1997) #E47 MR H: L3

2 BREH

2.1 KAEFXHMREY S E R R 3411-7 §J RAPD
AL A 269 NEEHL G Y X CMS3411-7 HI
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3411-7 1) DNA #47 RAPD . i3 X ¥ 3 & i
MBI, RAEF 79 M5IONY ERERF R
MRFREAZRFEER. H—EXX 79 M3k
FT0M i, I 15 B T 514 OPBo4, F OPB04 fE3]
VIR, T T —RBRIFR 34117 REEH LW,
H KRN 600bp(AE 1),i8 4 MOPB044, .
2.2 MOPB04,, B B iy 57 B2 il FF

KRRV ABE2EK&EAE TR
pGEM-T Easy # & |3 #L XH#F 8 DH. 21 H
WG BUSE MEHSEBAFNNEARY
pGEMOPB04, 4 ffi ki & PEG 8000 it /5, kA
T7 #01 SP6 NiE 591, 7€ ABI £ B 31 F 5] 4 $r Y
EHFTERFMT, SRNE 2,

& 2 9 MIGGACTGGAGTHMACTCCAGTCC

001
061
121
181
241

GGACTGGAGT
TTAAAACCTT
TGACAGTCAC
GCGTCATCAA
CAAGATATAT
30T GATTGTAAAC
R L =*
361 AAAGATTAAA
AAAATATTAA
KN T K K F I E V
GTTTCAATGG
AAATAGGAGY

421

481
541

GAAACTGGAC CTAACATAAC GTGTTAGGTT TTGTTAGGTA
TTCTTTGTTT TTTGTATTTT CATTAGAAAC
CAACTAGATT GGCTCGGAAT GGTATAATGG
AGTAGCTTTA TTCCAACTTT TTCTATTACA
TTTTTAGAAA AAAAGTTTGT CTCGTATTCT

TTCAAAATAA TTAATTAATT TTATTGAATT

AATTAAAGGA AATGATATGG TAGTTTAATG

M

AAAGTTTATT TTTGTGAAAC AGACTGAGTA

K

AATGTGAAGA TTTGTAACCT AACAATAACA
ACAAAATTAG ATTATCCCTT AGTTTTCCAC

1543bp -~

695bp —
377hp—

A1
Fig. 1

547 OPBO4 ¥ 110 34117 SR A B

The specific {ragment of 3411-7
amplified by primer OPB04
M:PCR Markers; 1:CMS3411-7; 2.:3411-7.

GGAAGCTTCY
TAATGTTGGT
TTTATTTTCT
TCCGTTCCAT
TCTATGAAAA
MK
AAAAGTTACT

GGTAAAGAAA
ACGTAAAGCG
AATTATTACA
TTTYTGTGTT

ACTATTGATT

TGTTTTATTA ATATGCATGA
V Vo o* M
TGTTCTTACG TAAAAGAATT
Q S EY VvV LT =%
TGCCTATAAT CTAATCTATT
TATATTTACA ACTCCAGTCC

B2 KAXWMAEEATEBER 34117 DNA B B MOPBO4 s T BT FIFHE S I B B 51

Fig. 2 Nucleotide sequence and the deduced amino acid residues of the specific fragment of remain line 3411-7

£ 514 OPBo4 MBIEFFIMEBHFI; » R
KILFBFEREB TN ILED FRHEERTY.
MWE 2 HF H, MOPB04g, ) DNA 3 &K K
600bp, B ¥ A KA HL 51 ¥ OPBo4 My FF % (5
GGACTGGAGT3") #1 X H % F %] (5’ ACTC-
CAGTCC3"), & 4R h 206 4~ A,72 4 C, 94
N G,228 0 T, A+T=72.33%,A+G=50%., i
FEWERILE S GenBank +EBML+DDBJ]+ PDB
B RE /Y 455,972 NESI M E B BT 30%,
RAZKFBI—FHEIAN KHE DNA FHl. EF
F e R A4 A B 7E 200bp DA _E B T B 5 1R AR 28
(open reading frame,ORF) ,{H¥E +417~+473 1§
KBA, &8 -1 ATG HEEBRBEBF, TAA X
KIEFDF, T4 18 MEEMBENHBE ., N
MM EERIFIRE X T ERESHREAR . R7

R ENER MEARSFRER. BIE+294~
+308 1 387~398 MK B A, EH L ATG A i
HEBT, TAANE L EBTHREBX, 45 H5
470 3 MEEMBEDIK.

3 it

FATH A RAPD ARt K A 3% 40 Mo S5 B R
AR CMS3411-7 AR FR 34117 WEHEYA
DNA #4782 M, L ERA T 269 NRENLE 4, H
A 163 AN W & (8] B0 15 B4 3 ™4, 79 45
My HERERNREARA L BESSE. FRAT
I8 R R Y H A B MOPBO4gy, .

H A F R SDS iR R MR A DNA 2 h#
DNA ,mtDNA #1 cpDNA #8 i i, B 2 MOPB044y,
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Rt BRI RESR B % DNA, A W R B mtD-
NA #1 cpDNA, MOPBO4e, ¥ 7 B WM F 4 R
MFFIERE LR, AR BENFIIME X
REFFFIHFREEEE /D HLEmME . NERE
Ryt SRR TR R AR B R 5 RIIR R /D, B I RAT
N R A BRI BESR B 4% DNA. MRk, d
BUESE TYE B K (200D M AL B A R B R
B DNA EHFEXSR. XEXEFUFEARMNBR
MEEERME RS R A REREN R %,
200D, HEHRKFBEET S KARAREHEERE
A CMS3411-7 AR R 34117 MEHF X, ER
HSHMKHRE X, REFTHE-PHEANR.

SE W

Altschul SE, Thomas L. 1997. Gapped BLAST AND PSI-
BLLAST.a new generation of protein database search program
[J]. Nucleic Acids Res,25,3 389—3 402,

Budar F,Touzet P,De Paepe R, 2003, The nucleo-mitochondrial
conflict in cytoplasmic male sterilities revisited[]J]. Genetica,
117,3—16,

Fan CF(HE B %), Sun CY (P F M), Guo XC(HEEA), et al.
2001, Difference in nuclear DNA between cytoplasmic male
sterile line Az V4 and its maintainer V4 of sorghum (A; B &%
MBREREEFEREHARSRNMA DNA il DNA # /)
[J). Chin] Appl Environ Biol (i Bl 5 3R 4 B2 4R) ,7(3) .
291—296,

Guo XC(¥ 8% 4). 2001, How to understand nuclear DNA in
Cytoplasmic male sterlity(¥; JE R =M IH A 0 1E
R . R/ S5H P[], Chin] Appl Environ Biol (B 5
R AEWF M) 1 7(3):297—301,

Hanson MR. 1991, Plant mitochondrial mutations and male ste-
rility[ J1. Annu Rev Genet ,25:461—486,

Ke GLUF # %), Zhao ZY(RX HEFE) , Song YZ(ORFHIR) s et al.
1992. Breeding of alloplasmic male sterile line CMS3411-7 in
Chinese cabbage ( Brassica campestris L. ssp. pekinensis) and

its applicationd KA X R HEME X F F CMSU1-T HEEF X

( F#% 316 W Continue from page 316 )

SE XM :

O FFEALBS . (D 46,

Makino H, Nakano T, Mae T. 1994. Response of Rubisco, cytf and
sucrose synthesis in rice leaves to leaf nitrogen and their relation-
ships to photosynthesis[ J]. Plant Physiol ,1105:173—179,

Osmond CB. 1994, Photoinhibition molecular mechanism to the
field(C]//Baker NR, Boyer JR. What photoinhibitiongt Some
insights from comparison of sun and shade plants, Oxford;Bi-

os Scientific Publications,1—24,

Su PXGFH %), Zhang LXK H), Du MWL IR, et al.
2003, Photosynthetic character and water use efficiency of dif-
ferent leaf shapes of Populus euphratica and their response to

CO; enrichmentCi 4 A [ PHJE b & 54, R 2 R AT B R H

BADLI]. Acta Hort Sin (|8 #5141 ,19(4) :333—340,

Pearson OH. 1981, Nature and mechanisms of cytoplasmic male
sterility in plant[]J]. Hort Sci,16.482—484,

Sambrool J,Fritsch EF ,Maniatis T. 1989. Molecular Cloning A
laboratory manual[M]. (2nd ed). Cold Spring Harbor l.abo-
ratory Press,756 —783.

Schnable PS, Wise RP. 1998. The molecular basis of cytoplasmic
male sterility and fertility restoration[J]. Trends Plant Sci,3;
175—180.

Wang YF(E K &), Ma SM(E Z ), Liu CP(I R, ez al.
2001. Application of molecular markers in plant genetics and
breeding( 4> FHR 12 W B 14 & # b i o BB X B RO
[J]. J Northwest Sci-Tech Univ Agri For (Nat Sci Ed)(Fidt
AP K22 (HR B2 ,29(Suppl) :106—113.

Wang YF(E K %), Ma SM(E =) ,Zhang LGCHEH R , et al,
2003. Cloning and sequencing analysis of a specific DNA frag-
ment related to cytoplasmic male sterility line of Chinese cab-
bage(Brassica cam pestris ssp. pekinensis) (K B 3 40 Mg ffy B
FER RAPDHR A BM B K F P24 )]. Acta Bot Po-
real-Occident Sin (WAL P42 4R) ,23(1) :49—53.

Wang YF(FE K %), Wang M(E %), Zheng XQUE 2 ¥), et
al. 2000. Comparison of genomic DNA extraction methods of
Chinese cabbage( Brassica campestris L, ssp. pekinensis) (5
KEFHEFEH DNA BJLF K8 [J]. Acta Univ Agri
Boreal-Occident(Nat Sci Edi) (Fb b K& % #) (8 R ¢
J§),28(4) ;85—88,

Wang YF(E K %), Wang M(E 1), Zheng XQ (I % 8.
2002. The mlecular biology of cytoplasmic male sterility in
Chinese cabbage( Brassica campestris L.. ssp. pekinensis) (K8
HAMAEERE NS FEYEWRI]. Hereditas(Bei-
Jjing) GBt45) ,24(4) .63 —64,

Xu BF(#%35). 2000, Nuclear restorer gene for fertility (3% 45
BEHEEREZR)]. Plant Physiol Commun (i) 4 3 %
B ,36(6) ;573 —580.

Xu RLGF{=#K) . Xie DOBE %), Shi SY(Ji#® z). 1995, Clo-
ning and sequence analysis of a specific mitochondrial DNA
fragment related to wild abortive type cytoplasmic male sterility in
riceCKABER B4k DNA MR HH X7 B i R v 514>
U], Acia Bot Sin (¥ %2 4R) ,37(7) :501 —506.

SHINE CO: B i) [J]. Acta Phytoecol Sin (¥ 4 % %
#),27(1) . 34— 40,

UNEP World Conservation Monitoring Centre ( UNEP-WCMC),
1997, Biodiversity profile of the Socialist Republic of Viet Nam;
Appendix 5-Threatened Plant Species(online) Chttp://www. wc-
mc. org. uk/infoserv/countryp/ vietnam/app5. html).

Wen DZUR A &) Ye WH(H 77 ), Feng HLOB B %), et al,
2000, Comparison of basic photosynthetic characteristics between
exotic invader weed Mikania micrantha and its companion species
OhEARR M S AR A SR R EDT]. J
Trop Subtrop Bot (F&HF WHH ) 1R) .8(2) 1139 — 146,

Zhang LY,Ye WH, Cao HL,et al, 2004, Mikania micrantha H.
B. K. in China-an overview[]]. Weed Res,44.42—49,


http://www.cqvip.com

