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Differentially expressed gene of indica/
javanica recombinant inbred line in
rice at early stage of PEG stress

FAN Qing-Lu!'2, XIAO Guo-Ying! *

( 1, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract; The drought tolerant line and drought sensitive line screened from the population of indica/javanica re-
combinant inbred line were stressed with 20% PEG(Polyethyleneglycol) for 6 h at five-leaf stage of rice. Ten of cD-
NA fragments were isolated by mRNA differentially display reverse transcription PCR(DDRT-PCR), but only four
fragments were approved truth by reverse Northern dot blotting. These fragments named as DT-DF1,DT-DF2,DT-
DF3 and DT-DF4 were sequenced and then analyzed by Blast program. The putative protein of DT~DF3 was highly
homologous with NBS-LRR-like protein B and that of DT-DF2 was homologous with L-lactate oxidase. The putative
protein of DT-DF1 was not found homologous protein,and that of DT-DF4 was highly homologous with a hypothet-

ical protein.
Key words: rice; indica/javanica recombinant inbred line; PEG; drought stress; differentially expressed gene
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TREEEHHEYAERKATRFENEERTF,
S ETIILGEBEY RN EEFNNTIRERREH
BEZIATZEAHFBIRANTRE. fIH mRNA
EZRBAFERE RSB H KBS L 5.
o ¥ B DL IR BT SN 2R 55 25 i B v B R R (3K
ST, 1997 MR W, 1998 B B HA 4, 1999; Li
%,1999; FJB%,2000; T H IS, 2001; M,
2003 ; Watanabe %,2004; BE Ak 245, 2006 ; B F &,
2006 ; Liu %,2006; Tyagi & Chandra,2006), {8 ]
A mRNA 25| BRHE RS BEXKBHEEREMYIRE
B>, Tyagi & Chandra(2006) % % & 3 N22 4
it TREAKEREEN B#HITERB AR, B -1
Z 7 878 cDNA F £, Northern blotting ¥ §iF 3% 8
X—FBRE5TEBEFR  BHW|EN U EAZAF B
5% DI E H K psbA EEFE ., &5 3 Al
JNE A B3R BER AP I vE B 59 Bt B 448 (47-274)
BB U229 #T TRERHZREZSER
S, B IR AT RV EREGEE  IHEREN
i — 25 F R LRl .

LA

1.1 #4418 5 B H

Pl 20 % ) PEG-6000 YE % & B 7E ZE 3 A K 78
HBESLREEAET RME SUSS)/NERKRH AR
770 MEH B RBERUE TRIL” (270 MR R) F IR
HHSANTHEWRRM 42 MEBHER (HKEe%,
2008) , HEFFEH MM B ETHPIRE TREMEH
RIEMRR 47274 MTEERBBRNK R 47-299
WAL A,

U B ARR 47-274 FIBURBR R 47-299 B9FhF
AT KB, AR K B B ok —.0 6, B 20% PEG-
6000(BBHA-5. 9 bar) KIEWALHE 6 h, B A K
F-70 CHKAEBRRFLH.

1.2 ERNAEBRER#R

&L RNA {# B} TRIZOL .77 & (Invitrogen /A F))
$REG R R4 5 ¥ i £ ¥ Sangon A R A M. 5l
MHmE RFES R ML, 5 -TTTTTTTTTTTTCG-3;
M2.5-TTTTTTTTTTTTAC-3';M3.:5'-TTTTTTT
TTTTTGA-3'; M4, 5-TTTTTTTTTTTTGC3' .,
H R 4% 3% & (Fermentas A A # T R E R,

1.3 REZR =K PCR ¥ ¥
REEF=YHK PCR ¥ i i 5 R % FHEH

HWESIYM 10 HEVSIWARMSI YT HT. B
BS54 £ ¥ Sangon AR A B, 5 HE S K F 5
2 S1:5-TCGGGGCATC-3'; S2: 5'-CTGAGGTC-
CT-3'; 83, 5'-CTACGGCTGC-3'; S$4; 5'-AGCAG-
GTGGA-3'; S5; 5-ACTGCCCGAC-3'; S6; 5'-
CCCCTCAGAA-3';87.5-CTGGTGCTGA-3'; S8,
5'-TGGAGAGCAG-3'; S9: 5'-ACAACGCCTC-3';
S10:5-GAACACTGGG-3', PCR R M k% 20
pL,GEREF>Y 2 pL,10 X PCR buffer 2 puL,
BESI Y 1 pL (100 ng/pLl), EEHLFIH 1 pL (100
ng/pL) ,dNTP 1 puL(%& 2.5 mmol/L), Taqg DNA
B4 0.5 pL(2.5 U/pL),ddH,0 12,5 uL, PCR
RMBFHN 94 C 5 min, (94 C 1 min-40 C 1 min-
72 C 1 min) X40,72 CEE ¥ 8 min,
1.4 BEABEBRERBRSRE

PCR ¥ 3 7= 4178 10 %6 Y 25 1 58 73 45 Bk R g e
Ef¥k 3 h(BEX 800 V), ERHMH & 5B RS R
Rk 424 (2006) BF FH B9 7 35 9647 .
1.5 ERBFREEW . B

FIFZ ik GEFE S, 2005) BB E B i
RRER B ARG X ER= YT PCREY
B, BV TR INEEFERRKE, A5
1 B ] R W & (TaKaRa 24 8) Bl dk g4k, B F
3 Northern B S 23X R L EW .
1.6 £R K B# K3\ Northern B /|8 232

EWKEEEYHFANVNE EF 2 o L F—2R A
BEW™=9,80 CREME 2h BEREIRXE
K. ¥ PEG AL3 6 h 9T 82 44 LA BURH B AT RNA
4 5 R 5% 5% e i Hb 3 DNA B ALAR 12 515 & GRYI
REE AR EHBTHRIE. RRXEESRUEH LS
FE B ARZTRIRAN & GFIMKELEAFD.
1.7 AR BRI REUF '

¥ R Northern BE &% 28 388 WU 4 FRIE# B By
5 pMDI18-T BRA(KEFE A YD1 pL HE, H K
Ja#FH DHS« Bk, EEdE X FERMERNTR
PCREENMHENREBEMZSEAFTEERNLB
WA F3E5R, B 1.5 mL B W% L% Sangon
ANFWF.
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2. 1PEGHAEEERFELEBRSH
40 35| P =2 10 RIS B B ik,
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RREWKBRBEHAHRBINME E& 2 pL HHF M
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299)PEG 4L32 6 h R EF H TR, BEESHE
B BH(47-274)PEG 4038 6 h 9 cDNA #RiCH4F BT
X, ABBLES,BEER4MEE , RAX 44
FEZTEHOAFESREAAAFETHERRP 4
AP A B2 481454 8 DT-DF1.DT-DF2.DT-DF3

1 DT-DF4.,

Bl ZRERER
Fig.1 The result of DDRT-PCR
SHBHE; T.WEHH FLHRAERRERE

S;Drought sensitive plant; T:Drought tolerant plant. The arrow marks the differential expressive band

B2 RRX Norther;x BRRAER

Fig.2 The result of reverse Northern dot blotting

ABYT 24 A PEG 48 6 h M 5 9 cDNA 4Ri2H 4443 BB ST 248 A PEG 43 6 h i /iy cDNA
PRIRE4 23, DT-DF1,DT-DF2,DT-DF3,.DT-DF4 37 4 M R#: A B

2LIFEMRBEHAFER

%t 4 AR BT R, W F 4R A 3.
2.4 FISHRAUERE

TLEERY 4 1 cDNA jr Bt ¥ % F Blast B #4T
FBEE T, RRENE TFABAAREE L, &F
BRAMEREDXS 8%, R ENHLREKFEER
HBFF(E D,

DT-DF1 ¥R EREFFIL FAREE 3 SRE
AL Blast X EHEHNERFIH SHERER™
YFE, EWHAIFHER &

DT-DF2 i FAME 6 SRk LHS5KME
Os06g0133800 mRNA B % (¥ 5. NM _

001063246. DFERE , KEFNELAR"YS L-
B ELEE (B R E . MGAS6180) ¥4+ [F ¥ , (B A {5l
HEREQCTY),

DT-DF3 Wy BERIE 50 b FoK RS 11 53§
1k F H 57K % NL-A,NL-B,NL-C f1 NL-D & &
B (BRS . AY518220. DEERE, HEFHNE
B & = 4 5 NBS-LRR-like protein B(%& % 5.
AAR99708. 1) 99 % Ky fR] PR # .

DT-DF4 MR ERERFFIMTKRES 2 SRE
& I, H 57K % 0s02g0557700 mRNA BF (B FE .
NM_001053676. DEERIE, KESHNEAR Y5
BRiREEE OsI_007525(B 75 EAY86292. DA 99%
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DT-DF1.CACGCTAGCTAGCTACTCGATCCACTTCATTATTACTTATCTTGTTTCTTCTCATATAATCTTGCTGCTAATTA
TTTCTTCCATATATTAATTCCCTATATATATGTATATATACTCGATCGTACTATATTTGTATACATCATCAATTACTTG
TAACTTCAATTAATCCTAGCTACATCGAAGAGGCAGGCGGCCCTAGTTAGTTTTCCTGTACTAGAAGCTAGTTAATTTT
CCTCTATGGAGTGTTATTATGAGTTGATTGAGTCGGGCAGTA (274 bp),

DT-DF2 . CGGGGCATCACCGCGGAGAACGTCATCGCAACAGCAAAGAGCCTGTAAGATTCAAACCGCGCGTTTTGAGTTT
TTGTCATCGTTGATGCCAAGGAACAGTATACATGAAGCCATGAAGGTCTTGTGCCCAAAGCTTGGAATAATGAAGGGA
GAGGGATGCCTGCATTGGAGCGTGAGTGGTATTTTAGGCCTGTAATAAGCACTGCTTTTCCATTTACGTTTGTTTTGT
TGGATCACTCCTTAGATGATTCATCAAGTTGAGCCTGATTCAATTGGG (277 bp),

DT-DF3: AGCTTGCATGCCTGCAGGTCGACGATTACAACGCCTCAACATGCCTCAAATTGGGGCAGACATTTACACGCAGC
TCTCTCACTTGGGGAAGGTTGGAGATCCTCTCCAGGCCTTCGCATCCTTCAACTAAAAGGCAACCAGAGAGGAATGGGA
GGTCCTCCACCGTCTTCAAGCAACTTGTGTATCTTATCGAGAACTCCTTCAAGTTGGTGGCCTGCTGTCCAAGCTGTGG
TGGGAGAGCCCTCAGCTTGGGGCAGTTCAAAAGTTCCAACCTTGTCAAACAAGGCAGCAGCCACGACGACCTTGGAGTT
GGAGACAGGGCTTCTTCCCCCTTTGGCTTCGAAGCAGCAGTTCCATCCTCTCCCCCTTCCTTGGCTGCTGCAGCTGCTTCC
TCCTCCTGCACCTCTTCTTCTTCTTCAACAAAGGACCACTCTTCCCAGTTGGGCATATCCTCGATGATCAACAATTCAAG
CTTGGGGAAAGCAATTGTCTCTGTGGATCTGAGATTACCCTCCCAGGAGCCAACGAATTCGGGTCCAATCTTGGTGATT
GAACTTGCTCCCTTAATTTTCAAGTATTTCAAGTTTGGTATCTGTCCGATTGGTGGAAGCTGCAAGCAGGATTTGCAA
TCTGTGAGTTTCAAATATGTCAGTGAAGATAATTGGGAAGTACTAAGCCAGGTGGGGAATCTACAACAAAGGAAATT
CCCAACAAAAAGATCTTCTAAGTTGTGTGGAGGCGTTGAACCTGCTTGGACGAGGCGTTGTAATCTCTAGAGGATCCCC
GGGTACCGAGCTCGAATTCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAA
CATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCG (934 bp),
DT-DF4: ATCGGTACCCGGGGATCCTCTAGAGATTGAACACTGGGCACCCAAGGCAGCTACGATGATACTAAGCCTTGGC
CTAGACGACAATGGCTCATCGCTCACCGTATGATGCTGTAGCAAATCTATATGCCGAACTAATCTCTGATGTATTGAG
TTGTAGTCCTTAACTTTGAACTGTTGTGCAACATTATGTTGTAGTTAGATCGAATCGACAGTGCGCTAATGGCTGTA
GCTGTGCGTACTGCTGGTTCGCTATCTCACAGTGATTCTGTACCGTATATTGATGATGATGATGAAACTGTGAATGG
GCAAAAAAAAAAAAAATCGTCGACCTGCAGGCATGCAAGC (345 bp),

3 DT-DF1.DT-DF2.DT-DF3 #l DT-DF4 FH#: B B LR o B 45 2
% 1 DDRT-PCR X% E &) cDNA $$4F

Table 1 Characteristics of the cDNAs isolated by DDRT-PCR
B mA EHR
cDNAEEE SI9AE RAKk REBRTFR/FHY ¥ (%) HBEEERE/FHS ALE
cDNA Primer Chro- Nucleic acid identity/ Similarity ~ Amino acid identity/ Similarity
clone pair mosome  Accession No, of nucleic Accession No. of amino
acid acid (%)
DT-DF1 M1/S89 3 0s03g0857900/NM_001058493. 1 98 No significant similarity found —_
DT-DF2 M2/S3 6 0s06g0133800/NM_001063246.1 100 L-lactate oxidase/ AAX71442.1 27
DT-DF3 M2/584 11 NL-A, NL-B, NL-C, and NL-D 99 NBS-LRR-like protein B/ 99
. genes/AY518220. 1 AAR99708. 1
DT-DF4 M4/S7 2 mRNA  0s02g0557700/NM  _ 100 hypothetical protein OsI_ 007525 99
001053676. 1 [ Oryza sativa ( indica cultivar-
group) /EAY86292. 1
B TR TR, IO BB Fe gt — 5 M PF R IE B, B ] DABRAS ST O SE IR 0 0R .

3 ik

BT mRNA 25 8RR LA JE. R 8.6
B W] [F) B 44T 22 A RN BT T R SR A R B RS R
H(BRAKEE,2005), H 1992 4E41 7 L3R, R
MAEFRRZURREFNEFMEBELERHER
%,2003; % FLIR %, 2005; 5k G 2545, 2005) . HE,
EAKRZEREHRATAOBEE, R ERR
FORARJLAT [ R, FRATSEE 2 R AT A R 4R e ik
R 30 min, 4% 3L 56 F B ok #2.45 (2006) 9 B 5 B 1E

%t DT-DF2 347 Blast X b3, 885 L- AR
SALE R FIIRR . HEBREERRALILBRE
CRAE R, FEREMEDHHWEARA,EY
FHERCHEREUERE TARAABEAREH
B—RA (B, 2003), ZEBRELBEE
YR R R —, W LM Z BB A
R 2 BEER (T 814 %,2002), #M DT-DF2 f] &
HKkahEam st Rd B EeEREASRE
FBEETRA 270K E B FAR U, X R E
Affif—FHiEE.

DT-DF3 i FRREEFAMEE 11 SRa#k L,
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Xt DT-DF3 j#47 Blast X W R R GHRE S LA
(Nucleotide binding site, NB )M EXZE M EE 4
#18, (Leucine-rich repeat, LRR)KZEH B & E [H
. NBSLRR XERHEHEY T REM — LR E

He&BAER,NBS-LRR KX N &HE K NBS &4

BRERTHEF NBS EHWIRAES 5 THKE
S 1% 3% (Ellis 4£,2000) . 354k 55 %4 (2003) DI/
Bt 10 5448, # A DDRT-PCR L ARBR T f
F2EK 43 R 38 4L 3B 0 X B A BLHFE mRNA Rk b
MWES, KRB E5HE LEAEAK En ZRFEHE
B, RN XS K o B B BB T2 — R
RRELEAZEH,.®F—NS5#MHEE XM EST P
B, WEEFKIE BB T A3 7k 4 g 5 e
DL RARRUE . BB &% (2003) LA/NE 408 M #F
¥, 3t 2 16 % PEG % W 4b 3K [F] Bt 8] 17l 75 B %
KRy NEEE T4 B, 7 GenBank i £ 3 11
™ cDNA BRGNS ME . KE . RREER.H.
BRI E R ABA LB ESREANWEARFINAER
0 B R IR, U0 B AR ) 7 32 B K 4 Jip 36 B 7= AR Y L
EHEZPIHTHEE BN AR N ERIERYE,
B 38 SE R LS

FW 5@t DDRT-PCR M F ik 882 T 4
A EFEH KRG BT 5 a8 7= A B R )
ERREFRKERTEEKRZITRERERIFRE
FARE BB R HEAT R IBRIMHSP AW . R B
FEAREREE T AR EMEREFS, &
AYRERMMER, REERANAREESST
KFEMEMESEEEER, FHNTRSES KR
JEK FEAE B Y A 2 A= AL AR AL R T 56, X e
B 7 RE AT BE 0 AT R AT BY T A Tk T K FEXE
TEGUENFSEILBRA A AT, K
WK SV E I E 57 F % T n 2 KK
st R B TR
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