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FIFH cDNA-AFLP FAREEHE B HZ AT EH+H
XRILFF

Z F' F¥R'" Guusje. Bonnema® F & it!

(rER B F B H R AE BT T, JE3T 100081 2 Laboratory of Plant Breeding, Wageningen University, Wageningen 6700A],
Netherlards )

M E: FIH DNA-AFIPH AR, KB T — M HBESHAFEXRAXREZHT N E R R
AEMEESX N FEFEREERATIBTRERIMNER . BHEEBESGER RNA &8 cDNA #5L 6
cDNA R, 7347 128 T SIMA-GHRIS T 26000 TR B, HEF U THESHEHEAFTHE, Hb 13&5XRN
FHER, NLFBRNRMER; BHIPSIWHSE AI6T1S P48 300 bp ZHMER H B # T RERF,
BLAST 53R K, RFF SHEMFREHEEHREAREOEERTT RIFEMH X 89%,

XA HiE; BHZAT; cDNA-AFLP; 2R FREFH

hESHES: S635 TREARIAE: A LERS: 0513-353X (2003) 06-0668-05

EEAMAMEEAT RATES—REMERBLORERSMNEE T T/EEHFTHMA, 1979
SEPERIVBEFRERZE T ETAHAMEEEG R 79-399 B HRBEPREBEBEEAETHK, &
SARABEATEZ X BEEEREH, FAAIEFCLERTMNANEHEEATRY, &
WER AT T AT B K RAPD tRid, L% ATRE M SCAR (Sequence Characterized Ampli-
fied Regions) # ERPAR (Extended Random Primer Amplified Region) Fricl23, Iz H IS SRR M
BIEA XK FHRFHRRY, HATHEAWKEIES, Wa kA FAREMBIRS BB LK, B
FNETEHRENE, ATSIEBERETY ., KHENMERE S, SR T EEEBEMH TIE
HIMIFREEANRE, NTTFBUMIFARBER AT . X RENBEATHEE/IMIFLAE IR
PERARELHWERFHRLRE. AHASFEYFEER, MAFTEENREIZRHATHR, NERE
BRI P RB SHEEATRERMXNERRE R, @ UENHEEFREAXDREERME
MEBREMN/IMEEABTHRWEENE, cDNA-AFLIP EEAREAR EREFEN —FEERFTE, 5
EHERBRHELASFENA, BRICET ZHNATS TAEYERNENERE -8, 5 HZE
ARARAHBEENMRFEEDT -~ ES5EHBATHXERES ZKFLNERE, SESEHEESTY
VEM/NEFREWRERS FEDFKE.

1 MRS
1.1 HE#EHAESR

WA R HE B F 23202 BHEAR T R BC, BBk, HE3E H 3R B8SS1 & B8590 MY & i
BHEAE BEXZHE R BC A ERE, Yk A PERVB %EREHRELEARATT. FHI MM ERANE
HHEMEA T EE Y RE THEH EEEAT Rk,

1.2 BSA &3#7

FH BSA (Bulk Segregation Analysis) HIKHES, B EBAARNER AT NBEWAEEMELT DNA
MHAITTE cDNA M, XL AT, NEFRIRWRIEE T LRI, —B R F TR/ i

WA : 2002-12-06; #EB®: 2003 -03-05

BEWH: RIVBHFBLCSEREALRENR; P—HEAREZEDERAS AR TR EFHTE
* EFRWEE, SUHERFFA,
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6 # F%: FIA cDNA-AFLP # R % H i AT REMH AR LTS 669
%, MR B EER G, K6 MM (F ). R1 6 M HRIREN R AR
(E%E%W#%%Eiﬁk 14. Table 1 Background of the materials in six pools
1.3 RNA 2B 5% cDNA B & B AT KRB R BXR BEE BB

Z;E%lﬁm‘ RNA %m%ﬂq Trizol ﬁ:t?ﬂjﬁ (GIBCQO, Pool codes Background Lines Individuals  Fertile or sterile
Life Technologies), % Trizol i3] & 14 B 45 LAY J5  BSI HAEFE Broccoli 8551 6 AE Male sterile
WHEAT. RO g A EEWATEINA 1.2 P T Bl 551 TR el
mL Trizol 2% .{FF ?& i ﬁ}ﬁ RNA ?,ﬁ-r F 20 ].LL DEPC 7J( BS2 HEZE Broceoli 8590 5 AH Male sterile

4 BF2 FHIEZH Broccoli 8590 5 B[ H Fertile
F1, & RNA Fl DNase (AMERSHAM PHARMACIA) cs H 8K Cabbage 23202 6 A Male sterile
ZFi{RALFE 30 min J5 FHF cDNA & 1. CF H 8 Cabbage 23202 6 A Fertile

%18 8 5 B K H Superscript [ ¥ 5 % g
(GIBCO. Life Technologies), JFZiRBBEFHUEEN; & 2 8569 & Bu{# B TAKARA Ribonuclease H 1 E . coli
DNA Ligase, J7#:% B8 TAKARA “E7°HJ E. coli DNA Ligase {# FIABA 4, & BUS AR <DNA £ & fiH
Baifbf5E T 20 uL Baik A,

1.4 c¢DNA-AFLP R R R

cDNA-AFLP {k % K #2155 B8 Christian 259 B9 /73, {# A Licor A H)4E 1 IR? DNA Analyzer 5200 %!
W FFALE Ik 38T . FIFSEEARICHY Asel 51 F13E S HARICHY Tagl 514, H ¥k HFEFRICE4 8 4
I EARICT M 16 D, 3£ 128 1 FIHH ST E S A BRIk,

1.5 ERFBEEWREENF

B T RAEHAFRICT I Licor DNA BalF{Y, FrUER FEILEEW. B-EE5 FE5]
Y1¢H & B PCR F=YITE 6% BITAI M BERRAE 43 28, @RS B 6, MPEHFESEXE (9). AR
WESEE, BIBESHEPBY (20% 28, 1 mol-L~" LiCl, 10 mmol-L~" Tris) 24 h, 65C/KA
2 h, REEHME, ZBEVIEREWR T, DNAET 40 uL K9, BUS oL FEER AR A PCR &4
THEFYHE, BFE N 95T 5 mn 284, 94°C 30 s, 56°C 30 s, 72°C 60 s, 30 N¥&IKJF 72C 10
IninLlO.ll .

PIGT-WE 1% BB L 8, B EF REMA/NEGIESH, FIH TAKARA 227 PMDI8 - T
BrEmEERRFERE, BEREYEARATCHIF.

1.6 FHItLES

FAS - FUF] FH BLAST BEEM AR % (NCBI, National Center for Biotechnology Services) 47 EL#E, MAK
B 2R /5 FIH BLAST N # BLAST X BB Ss EF AR5 #HTHE, kA BEREY, &
H BLAST N 8¢ 525 &8 EST EF RIS e85t .

2 giR55h

2.1 HE., SUEXBETATERE5F R TR T IRPERTIEEASH

S HEEHZATMEATSXNA B R EEEATURYTERREAFER, REBMHEKILEEW
RNA & cDNA, Tl Asel 2 Pt FEMERE L AARICT I Taql 2 TIEBFEMERIEIL 128 T5I14H &,
M6 LTI B K2y 26000 4 (KT 100 bp) EMIRTILEYE, HY B THIEGRR. 1EHRA
AR R, 553.8%, RIETHESHEEIRLAN —SRTEE,; IEFERSDHHE, m
EFEERTAFENES, H41.6%, B EHESHEEXEFMEYRFAENEREFENM; 1
REBLREFAEFHRSATHUFENERFF RS RETBEAFTHM ST EMPTHFEENER, A5 4%,
ARERMERES S, ERSFERXIAHENEEREAXRN—RERE,;, —RHBERFEXIEF
AN SHEHATREIAXRNER,; NEFEXESHEATESAT T RINFEMNZRRAEN, &
24 54, SREAWEHINO0.28%, B SBMEABTREMXNEE, BAERRES TTeEERLEHE

Vi o spare BEerior 4 N s -


http://www.cqvip.com

D000 http://iwww.cqvip.com|

670 ] z % iz 30 %

HEMAETERETFR— B EE AT ZTANY K2 SEMETHAXARNSIYES. STRERIER
RlIAcE, FE—IEFEAEH. SRLE 1 (A T*“"“_z “‘e primer combinations, f"‘““’ P““"_“_"‘“*
*ﬁiﬂ—‘6%wiﬁﬁi%ﬁ, ﬁ\:ﬁi" 18%5&,%%2)0 differential bands related to dominant male sterility

o N H e SPEE =HEX A s RIER
EMANEN S AT ST A0 EA LR primer | TR (e Primer ﬁ:i iy

ERMFWERL, F-REBEYHEMNER ( combin- ?:S Quali- or combin- f;p) Quali- or
BRE), BRanE 1, BER; FERKEYHEN A‘m"TlS — q‘g“(‘?‘j:_ve . A“;’:ﬂ = ;“gu:‘
. N itative itative
ZR (RWHERE) WHE 1, Cc BT cDNA- L6115 180 5% Qualitative AISTII 295 & Qualitative
AFLP R B RHBEYERTIAKFE LR, By A9TI6 115 B Quantitative AISTIZ 218 # Quantitative
. . . AlIT26 228 b itative  A15T12 300 & Qualitative
AT MR 2R ERT MBAOER, ML Lme 265 IR Guinie ASTIZ 20 % Gualiine
WP EE AR RN BARLSE L W AT 20 Quliaive AISTH 297 & Quniaive
A12T21 135 antitative A16T17 Quantitative
th—EERAWARET HE LFEER, RY A12T24 110 JE Qualitative A16T19 128 i Qualitative
EABHEEM T EHEAELETZTNET SR Y, — ABTI4 245 F Qualiative AI6T20 258 4 Quantitative
o . — A13T23 100 & Quantitative AI7T13 170 & Quantitative
ERNEARKTHBRARERSR LIFEARR, Al4T12 300 & Quantitative A17T19 330 & Quantitative

KRR RWERTY SFEERAWRFE., B4 H ASTI8 300 # Quantitative A18T11 120 J& Qualitative
IWSHEATHXNER B 2.

A14T12 Al6T15 A14T22 AI18T13 AISTI2  AISTI1S8
123456123456123456123456_123456123456

Y o

A16T15
4

Al15T12

1 2 3 4 5 6

A1 HERSERSMETERTEAERNLZ TP DNA-AFLP R ETEH (A) BS|WAHAE AL6T1S (B)
0 AISTI2 (C) ERETHBOSHXER
1. BS1 (FERAHM); 2. BF1 (FRFAIHM); 3. BS2 (FRRAFTM); 4. BFR2 (FAFXAHFM): 5. S (HEARFH);
6. CF (HEWHih). Al4T12, A16TI5, Al4T22, AI8TI3, Al5TI12, AISTI8 REARFESIMASE.

Fig. 1 cDNA-AFLP differential display profile between cabbage and broccoli fertile and male sterile line pools during
the flower bud development (A) and enlarged section of profile created by primer combination A16T15 (B) and A1ST12 (C)
1. BS1 (Broccoli sterile pools); 2. BF1 (Broccoli fertile pools); 3. BS2 (Broccoli sterile pools); 4. BF2 (Broccoli fertile pools);

5. CS (Cabbage sterile pools); 6. CF (Cabbage fertile pools) . A14T12, A16T15, A14T22, A18T13, A15T12, AI18T18

present primer combination respectly .

2.2 5RUEFRHEEREBXFIISH

BB FRETRATLESY, B TRASNARIMHE MR, AT ST EMEZERBRE
HRELHL 3, efZEmESTUMSAERBEREATERNT IR, HINRNIH T HFIEREHE
BABRIRHMWAIRR, REBIEEFATEE. BT 3 M AFHEH BT EE K A R —#E
AERER 79-399, FrLlRE 6 AP AT STERRINER EHBHEATERRETIRN . &
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63 % F%E: FIFE cDNA-AFLP S A% FH KBS T REMHE LR IE T 671

BUEE S | AE AL6/T1S AR KA N 300 bp EAEZR B, BHGARN MSO01, BIMER THRER
/ey, 355 A BLAST # {45 NCBI 88 £ & C FI 5 HATE IR 47, 5 E 3T &5 R & 0
MS01 B FEF-SHIBITE 2 &Y fafk CHR2v07142002 FF %) (Thioredoxin) [RI¥R1E N 88% , E {8 8e-64,
H—HTEAKFE LMERERELE, ZFFAENESSMATEHNIZERFSIEEE N
89% , EfHN 1e-34, FFIXT LG R INE 2,

A
Thioredoxin [TAAGICICCTAAAIGIGCATCTCTTCTCTG fTGCATTAGCCCAAGA [CITGATATCTTGCA |GICCAT| 62
MSro1 [TAAGITICCTAAAAIGCATCTCTTCTCTGIT CATTAGCCCAAGA [TITGATATCTTGCA |AICCAT] 62

Thioredoxin G% COTAGAACATTGATICITA[CGGCGAGAATGIAlTAACATATT GI THOCCAAGAAAAAGAT|124
MSro1 T COGIAGAACATTGAT] ICGGCGAGAATGIGTAACATATTGTTTITICCAAGAAAAAGAT]124

Thioredoxin T T| CG[T 'ICI‘CAGACEI%%%% %%%GAT TlGGAAGGAAC%%A%%g_GG%%ISG
MSro1 C AGAC GATICIGGAAGGAAC 186

Thioredoxin [AGGAA/C[TGAAACOT ATGAAGTCGGTAJACATCACCITICAAGATCTTG| 234
MSro1 IAGGAAI TTGAAACCGIAACATGAAGTCGGTTIACATCACCIGICAAGATCTTG| 234

B

Thioredoxin [LRIECSNLISPK|G[ISSL]S[CISPRLISC|s PRTLI D|{NILF] P|SMIRCQTSLGIGRN| 63
MSro1 LR|IDFAGI|SPK]|$|ISSL|C|CISPRLISC [NH|FS{PRTLI|S NILF|S| PIAFVIRCQTSLGIGRN] 63

Thioredoxin |QKWWEKELKPNMKSVTSPQDL|84
MSr01 QKWWEKELKPNMKSVTSPQDL)| 84

H2 MSIl SHERFOSAIEEFILE (A) REERFENIEE (B)
R EFANBEREER;  RTHEbEER.

Fig. 2 Sequence compairing of MSr01 and thioredoxin at nucleotide and protein level
Amino acids in black boxes ([ ]) and underlines (__) are identical and similar respectively.

3 ifig

YA T Y AARERMMRRE, SHCVRAR TR ML RRERER, HPREHH
MENEAT ZEAEEN LT RREEM, £/ RFEELR P Hr LS S R eE &g/ i+
EEMEMYRELERE, B3 EHYWERAT, R &4 RAREER B Y7t a] §E 1 = 2
A E A —RREREANRE, BRITEENERAFBYHBETE RS, BHEANERFIIHS
BFHAX, WERRVUHBEEHEATH - ER - BT HHNERRXZIMHBRB G R, THEN
FHEREMYAE RETEBES, BEATERMGMEY T XEERKREL, ATIRBE—RIS5/40
BTABENERREXERL, BEASRBHEELAT,

cDNA-AFLP i R BRI R EHERX M- FF T, AFESMHA. B THEAHE PCR R AFMINEL
WTs, RABRMESN; AOUTLIPGE R A EE e E &K, AT LR 6 WA R
B ERRE, AATREFRERFZEIMERBNHAEEN, AR @I cDNA-AFLP FrikigHY
TDF (Transcript Derived Fragments) BEAT4047, &5 THEERTIBR P —SLERHFKF LRZRIMEL
iR, FIA BSA BORME, SEERATA LN ABSEEATHRXHFY, BT RPUERDT 70 e
AEREEN SRR T —RREARMER. FFE, FIA cDNA-AFLP £OR 5 BSA AHE G HIHEE, HE
RS I R RS R REE XTI E 2 HRE A Zug e -1,

Xf MS101 3 g P8 R RIS S/ METF AR AR, /P RATRAEIRY, #BEART
HAEM SIS TRELSEONEFRRE, MXEAR/NMTAETTEREFENED, HREHAGE
EREHEE RS RSENNMETHIER AT, ASIEHEBHERTE, #—20ThRIEERIE
Fo MZFIRRRAEREINFEEA S EIAR AT P LRSS EMUEGE, Hifid c-DNA-AFLP
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672 Pl Z = Eid 30%

BARRIGH R B A RSB cDNA, BT AR M8 2 F R il it RACE % HARK Jr i H 5%
RIGEKHE cDNA, FIFERVIBMEBEAR UM FHRFTIRIZER, BB RETEETIERELAT. N
MiXt PRI R BOt T ThRERRIE, B AT EE T H .
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Gene Expression Associated with Dominant Male Sterility in Cabbage is
Revealed by ¢cDNA-Amplified Fragment Length Polymorphism Analysis

Lou Ping', Wang Xiaowu', Guusje. Bonnema’, and Fang Zhiyuan'
(Y Instituwte of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2 Laboratory of Plant Breed-
ing, Wageningen University, Wageningen 6700AJ, Netherlands)

Abstract: ¢cDNA-AFLP was used to detect differentially expressed genes during flower bud development of
male sterile and fertile lines of cabbage and broccoli. Expression profiles were generated around 26,000 cDNA frag-
ments (128 primer combinations). Transcriptional changes were observed for 24 ¢DNA fragments, from which,
13 were only expressed in fertile buds, while the other 11 were upregulated in fertile buds. Sequencing of a 300 bp
differential fragment amplified by primer combination A16T15 revealed 89% similarity to the gene thioredoxin,
which is related to pollen development in the Brassica family.

Key words: Cabbage; Dominant male sterility; ¢cDNA-AFLP; Differentially expressed genes
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