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TIAEm G 10 5, S m sl 17 S 8 170 X 5]
WA .

PCR ¥ 4 1 & il e i B )7 2 B Li 67 1 05
BRSNS, PR R 20 pL, Hid cDNA 5 — 5
45 ng,10 X PCR buffer 2 uL.,dNTPs 0. 2 mmol/L,
EM 519 0.5 pmol/L, K 1a 5% 0.5 pmol/L, Taq
g 1 U, PCR & W #J¥ #:94 C 5 min; 94 C
1 min,35°C 1 min,72 °C 1 min,5 ME¥; 94 °C
1 min,50 °C 1 min,72 ‘C 1 min, 35 ™ME#H;72 C
10 min, SN 45 G U 3G 7= 90 T 2 26 1 Bh B bl 5
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BEHEAT 7% PCR, Rl 2 75 PHE s B . #E 4700 )% 43
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R TR 2 T R BEATR R B B By &
KGO AR A I 9 BT W, #E AT 308 5k PCR,
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dNTPs 0.2 mmol/L, IEm 5[4 1. 5 pmol/L, & 7]
5% 1.5 pmol/L, cDNA #i4k 1 pL, Tag B 1 U,
SRR R :94 °C 4 min; 94 °C 30 s,60~70 “C &M
30 sCHEHEAT 5 AR IR KU BE R RE 2 °CH. 72 C
1 min,30 MEFH ;72 °C 10 min, HZH 18S rRNA
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RNA B3R EX K cDNA £ —$# /&

XFPESR 24 Oy AF S EAT T 8 RNA 42, BT
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M. 4> F it # #5 ic Molecular weight marker; 1~ 3: 48 £ #E i
Flower bud samples; 4~7 ;437 A B TT 30 13 2 3 104 v 58 46 B A
FN A A Middle and inner tepals of fully opened flowers and

senescent flowers, respectively.
Bl RERFUERNNER
Fig.1 Quality of reverse transcription PCR products
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Table 1 The combination of cDNA-SRAP primers
BIEYE Ao nAUEIEY] B

Sequence number

. I ol
Forward primer (5°-3")

. ool
Reverse primer (5-3")

1 Em06: GACTGCGTACGAATTGCA Me01: TGAGTCCAAACCGGATA
2 Em06: GACTGCGTACGAATTGCA Me02: TGAGTCCAAACCGGAGC
3 Em02:GACTGCGTACGAATTTGC Mel0: TGAGTCCAAACCGGTGC
4 Em07: GACTGCGTACGAATTATG Me06: TGAGCTCTTTCCGGTAA
5 Em10:GACTGCGTACGAATTTAG Me01: TGAGTCCAAACCGGATA
6 Em10:GACTGCGTACGAATTTAG Me07: TGAGCTCTTTCCGGTTG
7 Eml11:GACTGCGTACGAATTTCG Me03: TGAGTCCAAACCGGAAT
8 Em13:GACTGCGTACGAATTCAA Me09: TGAGTCCAAACCGGTCC
9 Em12:GACTGCGTACGAATTGAC Me03: TGAGTCCAAACCGGAAT
10 Em12:GACTGCGTACGAATTGAC Me04: TGAGTCCAAACCGGACC
11 Em17:GACTGCGTACGAATTCCA Me02: TGAGTCCAAACCGGAGC
12 Eml14:GACTGCGTACGAATTCTG Me03: TGAGTCCAAACCGGAAT
13 Em08:GACTGCGTACGAATTAGC Me06: TGAGCTCTTTCCGGTAA
14 Em01:GACTGCGTACGAATTAAT Me01: TGAGTCCAAACCGGATA
15 Em16: GACTGCGTACGAATTCAG Me03: TGAGTCCAAACCGGAAT
16 Eml17:GACTGCGTACGAATTCCA Me06: TGAGCTCTTTCCGGTAA
17 Em02: GACTGCGTACGAATTTGC Me06: TGAGCTCTTTCCGGTAA
18 Em07: GACTGCGTACGAATTATG Me03: TGAGTCCAAACCGGAAT
19 Em02:GACTGCGTACGAATTTGC Me03: TGAGTCCAAACCGGAAT
bp M I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

M: % F i & F5ic Molecular weight marker; 1~10:8—10 H 4F 10 d & 4£ 2F Flower bud samples collected every 10 days during Au-

gust to October peroid; 11~18:11—12 A%} 6 d FiR4£ 2F Flower bud samples collected every 6 days during November to December
peroid; 19~ 24 .91 FF 3 & 1 Fn 2 22 W 00 R 58 46 9 e F N 48 4E 8% A Middle and inner tepals of partially opened, fully opened flowers

and senescent flowers, respectively.

B 2 EmllMe03 5|#14H & # cDNA-SRAP ¥ 8 45 R

Fig.2 Amplified result of Em11Me03 primer combination
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% 2 #4 cDNA-SRAP £ R K B KI5 FI 4 #T
Table 2 Sequence analysis of a part of differential cDNA-SRAP fragments

F'%  GenBank & 3% Wy Fh AHALT 51 R B /bp
No. GenBank accession No. Species Similar sequence Length of sequences
Py
1 AY574035. 1 F K Zea mays | REREAE 213
Rust resistance protein rp3-1 gene
e 24k A WU mRNA
5 AY162181. 1 eriifiE 7] 4 ‘ Tfi?n}ﬂc‘m 119
Populus tremuloides Cellulose synthase (CesA4) mRNA
VE M 2R 5y S
3 DQ195078. 1 FoK Ze s 215
Q K Zea mays Pullulanase-type starch debranching enzyme gene(Zpul) 7
CNoroar EAY ) . e
4 GQ252858. 1 . Ttz )R Tl 2 P 3 [A) Transposon protein genes 515
Phyllostachys edulis
5 XR_077361.1 # A Vitis vinifera miscRNA #£ A Miscellaneous RNA gene 265
6 FY987163. 1 H A% Coptis japonica AP2 % N FFE K AP2 class transcription factor 252
7 JN632508. 1 INAZ Triticum aestioum Z i A AL B K Polyphenol oxidase gene( PPO-B2) 187
8 NM_001112072 T K Zea mays A5 5 2R 4 TR Calcium-dependent protein kinase 374
9 JQ246972. 1 WA N Dawucus carota atpl FF ATPase subunit 1 gene (azpl) 266
10 NM _001255403. 1 K& Glycine max 2 H B A L] Glutamine synthetase beta2 mRNA 158
11 FJ660634. 1 KFG Oryza sativa N8 A A B Basmati LOX9 mRNA 125
12 DQ359721. 1 KIENS Pinus taeda 24K tRNA-Val 2 A tRNA-Val gene (zrnV) 289
13 AJ428413.1  EFEWEM Calycanthus fertilis 24 AR B K Chloroplast gene 300
14 HQ215855.1 TR Populus trichocar pa NAC mRNA J[H NAC domain mRNA gene 264
15 JQ340872. 1 M Gossypium hirsutum e LS B LT Pectin methylesterase mRNA 415
N ‘~‘,4\: b ok é:: L i L ]
16 GU647223. 1 FU B T Lupinus albus i H{H}Mmg Rl 2 W“%Eu 237
Glycerophosphodiester phosphodiesterase 1 gene
I e e . ~
17 NM_103475.1 . X . hAT FjiE ¥ mRNA hAT transposon protein mRNA 178
Arabidopsis thaliana
TR 3 P o
18 AY099257. 1 o A e H KR B2 fiff mRNA Glutathione S-transferase mRNA 221
Phaseolus acutifolius
19 JQ429083. 1 Wi Vitis vinifera Z W LB BUBESE B IPK2 protein mRNA 132
20 EU853459. 1 HHK Cucumis melo RanBP1 mRNA %A Ran-binding protein mRNA gene 443
Copia-like i i I R L A
21 TN402332. 1 MR Citrus sinensis opie-like % 31 7 126
Retrotransposoncopia-like polyproteingene (Tesl)
22 EF088506. 1 WA Vitis vinifera 45 W 25 (1 3 ) Calreticulin 2 mRNA(CRT?2) 187
23 XM_002281150. 1 #i%j Vitis vinifera GLP 25 & £HE H#E K Germin-like protein mRNA 203

24 —EEZRROBERRESHW

Xof — L 1500 T RE be B Ry Beicat g1, ik A
F7 i85 5% PCR S LA3E— 25 1 fifk LA W8 A A6 A [F) B
KA DB RIKNEL, 45 REKV, haly C
Em02Mel0 §H BB N 215 bp W22 5 1 Be (g 44 D
H Em02Mel0-215) , £E U5 A ) JF 78 e 45 5 1 1~5.% B 8—12 H % W # & Flower bud samples collected
(] 3-A) B ERIER L0 STHEHRE DIB9S Juring August to December peroids 61197 JF11 .4 I 1 f 264
XA SLOOHIAHMIYE . 514 EmO2Me03 9 M A IS Jorm i 46 - I 4 4B Middle and inner tepals of partially
BN 419 bp ES R B (4 N Em02Me03-419) , opened, fully opened flowers and senescent flowers, respectively;
5 A 00 0 RE P S B 3B, 5 RN A: Em02Mel0-215; B: Em02Me03-419; C: Em14Me03-213;

FFYE 4 B (CesAd) mRNA 558 GG K7 0o eooters
;Zijfﬁi%ﬁgfi AR %I;’ZJ Efl?h[/?ez i OEEE PORMA- A REGRE

° AEEEMBRHRIABR

PR R N 213 bp iy 2 5 h B (o 4 4 Fig.3 Expression of some putative gene fragments
Em14M603’213)E%*§ﬁ52€2§%’M&i@ﬁ%‘%ﬂ—( S IE in Chimonanthus praecox at different developmental
o) IR Kk m E A (ES-CO) L, B S E KT stages by reverse transcription PCR

2 3 4 5 6 7 8 9 10

—— W N
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B 8 (RP3-1) (9 56 8% g 185 X 1) — B 43 A 986 1Y
AHALEE . H151% Em02Me06 4734 i B S 187 bp
2% 5 H B (fir 44 5 Em02Me06-187) 15 Wit # 4 25
W W BT A SRR e R e TR IR
il ) 3k (E 3-D) B 5/ 2 2 B AL T R R
O mAS XA 71 Y AR

3 it i

TR S S Wik EAE Y, 7] — B PR 7R R B 41 21,
s [A —H A AR & B B B, LIk R Y 3R 8 2
HBEFH., MTHIEXEEIHREEF N,
MATEEST A T — R 51 22 5 35 0 e A, Hoep oD-
NA-AFLP 350 55 A AH X 5, A2 47, 76 B P 4b
N ZNT . ARG, 5 cDNA-AFLP J7 ik
It . cDNA-SRAP J5 ik Rl HE A & 2 47, fig = AR K
B BT A TR BRI 2 A R AR 2 R Y ik 25 R
S 05, IF H cDNA-SRAP 77 1 38 /E 45 B8 o i o,
S B A AR T FL7E — 22 5055 3 2 v, cDNA-
SRAP 1§ PCR 4" 3 7= 9 T LA 1 42 FH 3505 W 68 i i
TKAT S 3l o T AR P SR AR P R DN 0 T M 5 i 1 A2
Zeifil gt fE . B, 3R AFE >k cDNA-SRAP £ A B &
Wi S R AR T,

AHE5E % cDNA-SRAP £ A, LUK [ & & Bf
S0 010 85 A AE 28 (FE 2% SRk 0F 55 0 g 16 % B ad R
Ik 2 5 2R 5 O 50 T A 7 91 [ U8 1 4 v
(P51 23 25 e AR DI RE T 51 20 2% o I % — 28 35 ]
Tyt Y Be b A7 5% 5 PCR RN, PAtE—
T i AR BSMEAEARR R B B B A 0L . 45
P A MG TEACRE B AR ZE o B R S A
FBES R OKRTE R £ 0 G (Zpul) BRI 1L A% £F
A T A3 U HE R (CesA4) FLAT 5 i B A UL 1k 5 75
MEAE2F SR TT e TF A 2 th A R S 3k i R BE 5 /0
X Z W AL N (PPO) A B ML X — A Bt
LA R AR A — FBS E RIS R
M RP3-DAMRIYE WA L B SN BA AN
EEES S = SN E - f (¥ o= R AIET K e
WA FVEKR

FORIER > T Zpul N G 5, 78 3E 8
At b R E AR MRS
R FII LF 4 R A U, E AT A R B-1.4
R TR ) AN M RE R R B R R A 4R A
O3 o AR AT 6 25 SR DA K M A8 O A A B R
SR - I A TR IR AR R A F AT 3

T A e R e 46 I I G TG K BT LR Y
A X6 P 40 B R 1 R 4R TR =
LURBEIN, S B 4 R A U (CesAd) K R
3K 5 SCER T A I S A T T B AN R Ak 22 2R L
) BABE 4 7 X BRI 0PI BB IOR T R B 4y S i Sk
K235 1 Z2 B A o T 45 7= ) T DA AE AT 4 25, R
EAEHE 1 IE 36 K

FE W AE K HE AL L B BT — 2R 90 By 8 AL R
S LR AR P R R & 35 5 G5
YERT . R PR L3 R 5K e 1 I8 XA 7E 3 i HE
Hi T A2 2% A 25 4 o %o 5 K B0 32 DR ) — B30k
B 8 R B, FRPUE L Rp3 & 1 A9k
FHRE L ALT 3 5 Yo R 22 R [ i 00 Bt M 5 R R
T AR ) BT M AR 5 L 9 L D [ UR L
B9 KB 1 (RP3-1) 1] fig 55 % 4 10 7 95 AL B
X,

Z B S AL (PPO) 2 FAE THY b, B 541
PEE YN G, RZ MY BT PE S & PPO 6 1 L
JE S FR SR R BUbE S R B PPO T T 3 = R
LA S R RO T R TR A A 2
I 76 5 TR & PEAK . A58 v, 2 B Ak il 3L 1A
FA R B AE WA AL 2 B R0 O R T A RS
TESEEIEHE A I A A I 2 36 3k, 5 a0 AR 9% BT %
PPO & LA AH AT .

AWFSE 3 cDNA-SRAP 45 A, 4> 5 T 8 #y 16
KB AR 22 5 3R G8 HE W R B, IR 45 A RT-PCR
FEARXFHEAT T HE P 2R 35 43 7 K T g o, 4 25 45 5|
T EEHEHE M AE R B R R B UIRHEN B, o
VIYifie A fri it RACE BEARMS B &KL ik — it
5] Ty B 96 F T AT 8 5

& £ X #t
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Using cDNA-SRAP method to isolate gene fragments expressing

at different developmental stages of flower of Chimonanthus praecox

ZHAOQO Kai-ge

WANG Wen-ying CHEN Long-qing

College of Horticulture and Forestry Sciences /Key Laboratory of Horticultural Plant Biology ,

Ministry of Education s Huazhong Agricultural University sWuhan 430070 ,China

Abstract

Nineteen pairs of cDNA-SRAP primers were designed to amplify ¢cDNA samples of 24

Chimonanthus praecox flower buds/tepals representing different developmental stages. The biological

functions of a portion of differentially expressed genes were predicted and characterized. The results

showed that cDNA-SRAP methods is simple,cheap,effective in generating relatively abundant bands and

a valid approach to study differentially expressed genes. It indicated that fragments having high sequence

similarity with Zea mays Zpul, Populus tremuloides CesA4,Zea mays RP3-1 and Triticum aestivum

PPO may play an important role in flower development and resistance to stress.
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