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Preparation and verification of antibodies for five rice
receptor-like kinases
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Abstract: Receptor-like kinase involves self-incompatibility, male sterility, stress responses, and disease resistance. To better
understand the physiological function and biological characteristics of rice receptor-like kinase, we cloned five predicted epitope
fragments of rice receptor-like kinase. The purified fusion protein was used as antigen to immunize rabbit to get specific polyclonal

antibodies. Western blotting analysis shows that the five receptor-like kinases were expressed in rice leaves.

Keywords: rice, receptor-like kinase, protein purification, polyclonal antibody

R, HBERYEMRIY 2 £, &
IFEDUR . KB . AZAFEANE MYEENES

JKFE Oryza sativa LOEHF b i 24 2AE
Wz —, BWREY R RN i

Yy vs M PR RN A BT 39 55 5 T Y B SR AL AR
AR, A KRR 2 A Y 58 i, BROR B2 1Y
W Bt m 1k — B .
W) 2 Z IR B (Receptor-like kinase, RLK)
TEERAEY T 24 7E, KRBT E LI T4 1130

Received: December 18, 2009; Accepted: March 30, 2010

feid . AvE Vs . AN RN A KA i R A
M. HE RN RZRMMA A A Z, =
FORIR TAUR ST . KR ISR R, X
TP Z AR DI RE SR I Z /b

T8 2 VR R 28l M AP A R B TR A

Supported by: National Natural Science Foundation of China (Nos. 30670175, 30730007), National Basic Research Program of China (973 Program)

(No. 2006CB101705).

Corresponding author: Liyun Li. Tel/Fax: +86-312-7528271; E-mail: liliyun@hebau.edu.cn
EK ARR2EHEGIH (Nos. 30670175, 30730007), [ 5K 5 si S AT R R UERI (973 1K) (No. 2006CB101705) %l .



E A TSRS RS R DU ) A RS D

797

SR A RS A IR 3 TR N AR M AP A2 1A 2
PSR A, RS2 A B ] 2 g AR LK
B S-2EHIEZE (S-Domain Kinase, SRK)., & &%
2% (LRR-RLK). 4fifflRE# H225 (Wall-associated
kinase, WAK). FE KK T2 (Epidermal growth
factor, EGF), MR SR 3L K F52/K2& (Tumor necrosis
factor receptor, TNFR) Fl£H S B2 2532 1A & H i
Horpr, WAK Gl i 4 p A G, R MR i A= 1<
REZ, XEKM Crinkly4 (TNFR 28) FEHBFGE &
B, YA A 2 R A R R A VR L ok
KA 24k LRR-RLKs, HMaohsz Ao B4
HAZ M E Se RN AR, 725730 i
FEAEMY, WHOREHE Xa21® | Xa26' . Pi-d2"
S)E T S A ARG 5 H 3SR
LB,

BT, R aifb i m e G 2 AR b 5
SN BoA, JEH T ALY T E B R RE RS
XL TF B EARF WO, (AR XA 2 2 A
R PRI R BOR 201 AR 5 A X K R
AR Y S R L SRR R R A T 1 A5 A I B il
U Bk S A~ D AR RSB0 ) A 2 52 R
filg, o T EATRBURRA T B, I sS4 3RiA
Ak b, SEFT RSN FRIB AL, Daifb i A B
JE BT vE 2 e, bk, ik — PR IR
WO A AR SRR Y TR AR AL TR I T A

F1 GenelD Ri E5|#EE

Table 1 Gene ID and information of primers
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1.1 ##

JKHG 93-11. /KFEHE cDNA CPE . pET-30a JFkL
R ARSI AT o BRI N VI EcoR 1. Bgl 11,
Hind 111 1§ [ NEB A 7). Ex Tag DNA R4 B H
TaKaRa A A . KIHTF Rtk DHSa. ER2566 4% 51
1.2 EREFETM

F1 BEPITOPE {4 {2 i RLK's 3 5 4t 14
T HEAT B R R T, AR AN [] 2 07 T T ik
(BRARME . A RebE . REERAE) IMAMEIE Z )5 15 3
) — B E B H MRS )  BOE . H BLASTP
Xof 7K e B 1O PP R A P — PR AR J e o R B
1.3 HEFTEHREEE

45 NCBI A0 KR P 511514, W3k
lo PCRPEALFH: 94°C 4 min; 94°C 1 min,
58°C 1 min, 72°C 1 min, 30 PME¥H; 72°C 10 min,

¥ pET-30a AR AT, 5 PCR Wit .
HERE YA KA DHS o, $2BUTOR HEF T BEU) 16
JIE . Pt H I A 1) 52 Tk b s AR IR AT 5T s
D7 9530
14 BEEARMBFSREREXEHAK

W 00 5 OF B Y A TR B AR K g A
ER2566, PEHCEE 7% 3] LB+Kan (50 pg/mL) H537 3
H, 37°CHRG SR, W H SR 5% 2 LB+Kan+

Gene ID Length (bp) Forward primer (5'-3") Reverse primer (5'-3")
0504249460 >13 gégg};géAAGGCCGATTTCAACT %ggiigfggCACCAGTACTTGCTC
00106280 453 S%ACAACTACCTCATCAG ggg%GAGCGTGTCGC
0503221540 423 GGAATTC GTCGTCTCCTCCCCCGAC gi%éccfg,/{mm ATTTCACAGA
0s03g43670 513 GGAATTC TGTGGCTTATTTGCACGGAA igf(%m(;(}cmc ATGA
0501248000 543 GGAATTC CACGACGGCGAGCTGGCCCT ~ CCCAAGCTT GCACGGCTGGCTGAGCGCC

The Os04g49460 gene was inserted into Bg/ Il and Hind I1I sites (underline); the Os01g06280 gene was inserted into EcoR I and Hind 111 sites
(underline); the Os03g21540 gene was inserted into EcoR I and Hind 111 sites (underline); the Os03g43670 gene was inserted into EcoR I and
Hind 111 sites (underline); the Os01g48000 gene was inserted into EcoR I and Hind I1I sites (underline).
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1% BRI BRI 3 |, K32 & ODgoo 2970 0.7, A
1 mmol/L i) IPTG, 37 CH%HiF* 3 ho WHEAMMIDL
VE, M JE A BRI FTE AT 15% SDS-PAGE
R, 2% Ih 375 i gL 4 WL

WFH WL, FEVUETR A 10 mmol/L
Tris; F/i1 2 mol/L JRZ A1 10 mmol/L Tris, MAJUL
FERBEL, TUEFMA 0.5~1 mL 10 mmol/L
Tris; FfIl 5~10 mL 8 mol/L JR £+0.5 mol/L NaCl+
10 mmol/L Tris, VK/K{EH A . 4 CHUE 30 min,
L, F LW, MPET A 10 mmol/L Tris, K% fif
JE RS B, SRR RN, EREESIRE
4391 15 mmol/L 1 60 mmol/L bR ME % i ¥k 2 24
FIE, fieda, FH 300 mmol/L BKIEIAW , PEME B 1
H 5. FIMH 15% SDS-PAGE HLIKKGIN, % Dyl ss ik
e (o AR
1.5 iRryHI& S5Hm

W aliL 5 I & S R E AR Ak B R
FBAE R A RA R, PR 2R, L
B

W GV == S As B BRI , 4% 10 LA
100% Hil# B, LL1:5 000 A1 112 500 f—4i
M REA R, 430 5 el Ak i) A Bt SR MUK R A e
JBT AT S B A
1.6 KFEM R EZEBRARE

FR AW B oK A B AR, IMAEA
AEM (62.5 mmol/L Tris, pH 7.4, 10% i, 2%
SDS, 20 mmol/L NaF, 2 mmol/L EDTA, 1 mmol/L
PMSF, 1 mmol/L DTT), VK/KIEAHH#EE 10 min,
4°C, 12000 r/min .0 15 min, B LT, HBEH
1.5 mL B0,
1.7 Western blotting £

I K AE B 1 BT 1T SDS-PAGE J5, Hif%
%] PVDF B I, F 5% Wik 4 PVDF fiit,
& PR = E 3 h, TTBS (2 mmol/L Tris
(pH 7.6), 13.6 mmol/L NaCl, 0.1% Tween-20) ¥t/
3K, WK 10 min, ZJEMAFENR_IIERET
1h, TTBS Ve 3 ¥, %K 10 min, /il ECL Plus £
WA, W X OGOk,
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2 %

2.1 k¥ RLKs £FEF589RGFIMERERR
Foum

HRPEHTI AR, PRI [E BRI RE 45 1 5
MIKFESEZ AR BE, 73 5028 WAKs (0s04g49460)
Calcium-regulated protein  kinase = (CRPKIL-1)
(0s01g06280 . 0s03g21540) . Crinkly 4 Like

(0s03g43670) F SRKs (0s01g48000).

fifi il BEPITOPE #({:%t 5 4~ RLKs Hybi & s
HEAT TN 434, 3 B R R LA R R B 1
Bt A8 98, i T A X FE A A s e AR A
BER, FRATRAM E M L R BEY A T AKX
SR PEAT 2R A R A — PG, A T 7E CDS B
PEEARIN 115~627 bp (0s04g49460); 79~531 bp
(0s01g06280); 601~1023 bp (0s03g21540); 511~
1 023 bp (0s03g43670); 310~852 bp (0s01g48000)
(E 1),

2.2 7K¥E RLKs £E R BB =E

FKFERLY cDNA J#idk, #E4T PCR, %5
T, PRy R BN IR A 2 32 R
BN R Be RN o VAR A b Pk R T
V&, PRIUTTRL DNA, YIS S0 e Dk A . 4 il
D) IE B 1) T 2 50k 2% ) b 5 A8 Rk B Y rh oo
RO, SS9 EA FRFIE EN (G5RA
BIR).

23 RMEEHRMNFESRIERELGL

X v B A B (4 il 2R 1 BHEAT T ARSI AR
ik, SDS-PAGE HLPKAGMEE R BoR, @G E A RE
TAEHEE N 1 mmol/L Y IPTG BB S 41T, 7EUT
A KEREL (B 2), HEAEAFRN KRN
AWM AN (22, 19, 17, 22, 25 kDa),

18 1 45 5+ 1R ) His-Tag Y beads 3845 T 1R 44tk
(A7 PR I AP X IR R 7 Be 5 6xHis Rl 2
BT, Rl RN S BONE . K aifb i A
Fit Kt A aifbAE AT s 4, YPUR MR R S
2y 5~10 mg B, FEATVEM, HBREE &R E H 1Y
BEAT (B 3), IR 22 b7 s, Hil4
Pk,
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Fig. 2 Expression of recombinant proteins in vitro. 0 h:
control of without IPTG; S: supernatant by ultrasonic; P:

pellet by ultrasonic. 0s04g49460-P (22 kDa); Os01g06280-P
(19 kDa); 0s03g21540-S(P) (17 kDa); Os03g43670-P
(22 kDa); 0s01g48000-P (25 kDa).
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Epitope prediction and fragment selection of RLKs. The domain structure predicted and analyzed by SMART (http://smart.embl-

S & » & &
N
Qbf’o Q\% Qm,"o Qﬂ,"o Q\‘b
kDa 0‘5 O‘o 0‘5 0‘5 0%
97 —
66 —
reem—

44 — . S

29 —

20 ’ ‘“ -~ l

3 MEEARMAE4L

Fig. 3 Purification of fusion proteins in vitro. Os04g49460
(22 kDa); Os01g06280 (19 kDa); Os03g21540 (17 kDa);
0s03g43670 (22 kDa); Os01g48000 (25 kDa).
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JE A FAE 80 kDa JEAAHTF , B4 — 44 FRAK
FR 55 H B 5 PR Os01g06280 61 21| B — Ay 4 57 4%
i, R/ TR E A A TE 97 kDa; ik
0s03g21540 I 2 o — P 4FE 5 50, K/ANAH
60 kDa, X T2KEHRMTNE 97 kDa; hilk
0s03g43670 n] WLAT 3 S5IEMT Y45, Hob 2 4574 43
TSR TR K EARATNE 99 kDa, — &7
F BN 50 kDa; Pk Os01g48000 Fi il 5]
— WA, K/NAN 60 kDa, (KT 4K & AR
(T 89 kDa (I 5).

4 RLKs ik e EB RN

Fig. 4 Western blotting of RLKs antibodies with recombinant
proteins. Os04g49460 (22 kDa); 0Os01g06280 (19 kDa);
0s03g21540 (17 kDa); Os03g43670 (22 kDa); Os01g48000
(25 kDa).
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Fig. 5 Expression of RLKs in shoot of rice 93-11. 0s04g49460
(95 kDa, 80 kDa and 60 kDa); Os01g06280 (130 kDa);
0503221540 (60 kDa); Os03g43670 (130 kDa, 120 kDa and
50 kDa); Os01g48000 (60 kDa).
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T TR AE KRS B I R 2RI 25 R 5
SRE A BT E A -SSR R, BT
A5 86 A TFE AL MR P A TR) A R R S 1B T L RO
FIR SO AA G AR, XH P WARRHERE R
Jif 2 i1 PN g
3 9tk

WAV, PR HSKWEAR ., A
B A I B e i, %t e K A AT
TORE, MERFACK, B AR AR MEAE R AN A
Pk, AS280 N 5 4> RLKs & AR &, seBGHo A
Bl si ik, IR T AL i, %
WY, SR X — 5 ik AT DA ARAS 2 o 174 s 2B 4 A i
Fahtess, BREARERRSFENDUA, IEHT
X —F AR P T SR ARSI A e S
APk, B KRN P E AR, H
H1 0s03g43670 5 = AT A IR — 30, R sifs
ML EAN R, 2 S8R I 3 KR 2 2 rp 9 28 1 B 43
Fit2y 120 kDa, 504> F 29 99 kDa fE7E—L&
2550, X EEIEH T HE B0 BRSO o

2 R A A ) 1) A A G R DA R T A A7 T
Y al At 38 A PR K ¥ AR, AR H ETXT
) A BE 5 40 T BT 2 TR A - A 3 R A A N 2
B, WAK LT — AN B 5 b 3k B AR AR B A i 25 Xof
%, MUSTRAMNT WAK WIFVE HIALEHDE A B T34
TR AR EEAE S A AL R, WA T A
JHLAE A A B X B A5 0 5 g 225 sk R v R 4
HEBH™ . SRK A0 4 3k 2 1 L 5 40 A Ay J5 A= S e 1
REHESEZEZREYHE R AL . B
A ERE L F B A B A AL AL 8y 5 & 32 BH %
D JEEEE0 ) B LRR-RLKs 2 518951 %
B RAALISERNBYE (HAESA). &% 41MFE{bL
(CRINKLY4), JA#EKARNBALT (TMKLL),
HEMRS HIRE (RPK1) 4550,

i 2 7 e e DR A P 91 I, T ) B R 2 i 1
MFR, B TPk ny 8 H B A 58 O B
AW KR BB, SERE IR IN &R e A B,
ShAGEE (BT TR R A itk — 2D RO
A AR N D REAR A T 92860k 4% . HATFIH 5 A
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