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Construction and Analysis of Suppression Subtractive Hybridization cDNA Li-
brary in Chinese Cabbage (Brassica rapa ssp. pekinensis) Leaves Induced by

Peronospora parasitica
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Abstract: A forward suppression subtractive hybridization (SSH) library was constructed from leaves of Chi-
nese cabbage (Brassica rapa ssp. pekinensis) double haploid (DH) line ‘T12-19’ resistant to downy mildew
which was induced by Peronospora parasitica. By reverse Northern blot analysis, 57 up-regulated expressed
sequence tags (ESTs) were identified from 768 clones of the SSH library and were sequenced to generate 55
high-quality ESTs. These sequences clustered into 50 unigenes. Blast analyses showed that 37 unigenes shared
high identity with genes of known functions involved in energy metabolism, transcription regulation, protein
synthesis and fating, membrane transportation, signal transduction, defense, etc. To verify the screening efficiency,
the expression profiling of two clones, BFCH10 and BFIA7, was analyzed by real-time PCR. The significant up-
regulation was observed in leaves of 6 h post-inoculation for these two clones. These results matched the study
by reverse Northern blot analysis.

Key words: Brassica rapa ssp. pekinensis; downy mildew; suppression subtractive hybridization (SSH); real-
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Table 1 Primers for real-time PCR

e [K] 44 koo a7 SIFHI(S — 3" PR fbp
GAPDH AF536826 CAGGTTTGGAATTGTCGAGG; GAGCTGTGGAAGCACCTTTC 175
BFCH10 GT053404 ACTCTCCACGATGGTCCTTG; GGGACGTTAGGGGAGCTTAT 157
BFIA7 GTO087893 TTGGATTTCCGTGATAAGCA; GTCGGGTCTGTCACCAAGTT 122
A
SKImEER

1 ZEREREREZ =P ZX PCR

WK 1R, B4 PCR = W)3 ISR IR . 26
X PCR Ja, ZZJaHE v BE AfE 200~800 bp
2Z 0], BEHT IR /N TR ZE Uk RO EORE i 43 A, X 136 B
2 SCEEHEN R EL K/ NE9#E)

2B PCR AT, 45 2B ME e I 768 A0 22
1.5% Bt I A A e RS, TN &5 SR (P81 2) 3R B, SR R4
AN B AT£E200~1 000 bp, T34 11 4£200~500 bp.
3 &[5 Northern ¥ 52 2% 32 #0751 bb 3

¥4 ) 1] Northern B s A4 AC 15 2 ¥ 574N 2 7 58
B, FERATSS 5% i T (1) 2RI )7 91 b 2 (expre-
ssed sequence tags, ESTs), WllJ 7% N 96.5%.

500 bp —p
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Bl 1 220l N R 2 AT R i R S 2 PCR 774
Fig.1 The nested PCR products of unsubtracted
and subtracted samples
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Fig.2 PCR analysis of inserted fragments from the subtracted cDNA library
M: 100 bp DNA Ladder 7> 7 brifE; 1~20: BENLHCIM v b o
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Table 2 Comparison result of sequence homology

g2 TR Bk [ J5 75 E fii

£ 34 BFGH3 GT053377 R T SR N e Bl AL B 1E-26
BFGHI10 GT053378 VA T 2 Tl T — il ™ 1E-179
BFGHI12 GT053379 PR TFAL RS -1,5- IR LR / N4 iy NN 2E-30
BFAGI2 GT053381 HEPE S BURP 45 #2519 X 3E-51
BFAG9 GT053385 PR IR AC H A 25 4E-6
BFAB6 GT053387 0 S PR O D g N 1E-152
BFBAI1 GT053390 PRI b 22 M4 1N 7E-43
BFBG4 GT053393 LRI+ E 1o A IR it S N 2E-45
BFCAG6 GT053397 LRI ARGk A PABIN 1E-164
BFAA7 GT087883 0L I O A/ D R R N 6E-63
BFIB10 GT087890 PRI B TS K R B ™ 1E-34
BFIC4 GT087895 PRI IR FBTR 1,2- XU 4 g N 4E-38
BFID7 GT087897 LRI M50 JREF R E AN 1E-07
BFHC4 GT087902 IFEE I+ PRLI M B AEH K1 KN 2E-110

{5 508 % BFAF10 GT053384 PRI IF 45 A mRNAY 8E-70
BFCA3 GT053396 PR IT 60S A% B 11 LO™ 1E-53
BFCD11 GT053399 PRI & SR 2R / 22 % FR By e R 1 N 4E-79
BFCB3 GT053405 PRI IR E & 5* 6E-63
BFCB6 GT053406 LR I+ A3 U e £ g N 0
BFHF4 GT087878 LR TR AN i R e 2N 1E-106
BFHE3 GT087879 PRI CP12 gEfhsg a1 1E-53
BFEG3 GT087880 B IF Argonaute 1M 1E-148
BFIB3 GT087886 VPN R R S 2E-86
BFIB4 GT087887 AT 60S MR 1 Lo™ 1E-23
BFIB6 GT087888 Fo g I S R N 3E-89
BFIA7 GT087893 WIS R E A 45 S e RN 5E-50
BFIC6 GT087899 TR Tz RIEEREN 2E-34

(23 BFAB12 GT053383 FURE I LI H(+)-PPase™ 5E-72
BFIB9 GT087889 I RS T W3 Q2N 5E-46

IBENVES BFAGS GT053386 RIS 5 R Rk 54 AN 1E-135
BFBAI10 GT053391 U I 2 2 TR SRR 1B N 1E-102
BFDE7 GT053395 AR T3 A DNAT FAR5E N R s 45 44 38 i) a e N 1E-14
BFCE4 GT053401 AR TP AZ FrIRAIE 4 R H X 3E-16
BFCH10 GT053404 WS REAL S EAN 1E-82
BFHF9 GT087882 I ANT B R g N 4E-24
BFIE5 GT087892 KAFKILT gy 0

DiseREnEA BFAD9 GT053382 W ARmME AN 1E-114
BFEEI GT053388 W R Ea N 0
BFBB10 GT053389 W R Ea N 0
BFCD?9 GT053398 WA mEAN 2E-34
BFCES GT053402 PE I AN 1E-32
BFEG4 GT087881 W ARmEAN 4E-133
BFIC9 GT087891 W ARmE AN 1E-112

H® ESTs BFBB4 GT053392 UG IF rRNAN 1E-51
BFCE10 GT053403 K35 % KBrS003010N 1E-65
BFIB2 GT087885 K 3% 7 % KBrB0O37FO9N 0
BFIBS GT087894 K37 KBrB007013N 1E-134
BFID6 GT087896 K 3% 7 % KBrB0O37FO9N 4E-51

X: Blastx 47#T; N: Blastn 73#7; Nu: Blastn/unigene 4747 .
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Fig.3 Expression analysis of BFCH10 and BFIA7 in
response to infection by real-time PCR
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U5 B

R FORHLEL FIWFIT— B A 5 AT 5

W) I HAE SR MDA HEZ 555 55 R
A DA KA R TP R T S 2% 1B
R GHET IR H 5 A2 12 55 (McDowell £ Dangl
2000). H AT, KT KA MR E BRI 1L

ASCRNZIT AR T K SRR 5 0R F5 3 1R I v 22
FERIL I, DU UK A SRR TR 5 5 N IR 2%
SRR EE D, A AR 7R K AR R UM IR 20
THUHIBLE FE Al 75 SC R G R o, ASHIE TR
LR OB, A4S 5 RNA Ui Bkt
e FEIRRAR ST T A I, ORAE T SRR
JiE . WK PCR 19 45 R W] cDNA A Bok
/NEBEATE 200~500 bp 1A, 754 5250 T 22
K, AR O Ik 22 e AR AR IR DR B T AR

AT 5K A S 7] Northern 2442 [ 77 7%, M
HiEIRTS T 37 N5 S AN D Re LA [RUE 1) ESTs,
o5 T 5 )UT Bl EE R A AR X 99% 1K)
yelE BFIES . JL T i — P o 2 R At O 2=
1, BE M A ZK 0 T 40 S e b g LT 5T, ATl
SCRR AR VBT, BRI P L R R
(Melchers F1 Stuiver 2000). Z5H 255 (2008) 57
W], B LT TR EE DRI /22 5 AXOR R 0 ) VR
B EAMIAPIRE ) k. e ETP R T
G A R R, XY BFBALO,
BFCE4. BFCH10 fl BFIA7, ‘& A1150 5 5 UG 7+
TE 2R | = BRI (serine/threonine protein
kinase, putative). 1% HRIHIE 4 1 H(cyclic nucle-
otide-gated cation channel 4, CNGC4). #5455
K M (calmodulin-binding protein, CaMBP)F14% i &
1 4545/ 5% 715 X - (calmodulin binding/transcrip-
tion regulator) 5% [ [R5 YL ARLE 90% LA 1. CaM
W) CNGCs 71157 Z i3 AR A K b R
HEEAEH . A0 R AR BN 2 5 i U N T
{55 5 V% (Balague %5 2003) . CaMBP fiE 1547 5 CaM
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ghity Ca® [MEEy, HWE L e IR VE 1 (Liao 55
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A2 S M T 3%, 1X 5 & IA) Northern B 55 4448 BT 15
g} —3.
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