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Polyclonal Antibody Preparation and Application of
Lotus japonicus Racl Protein
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Abstract: Rop gene plays an important role in the process of symbiotic interaction between legume and rhi-
zobium. A Rop gene Racl was amplified from the root cDNA of model legume Lotus japonicus and ligated
to the prokaryotic expression vector pET28a. The engineering bacterium carrying Racl gene in E. col:
BL21 (DE3) was obtained. The expression conditions of Racl protein was optimized, and the protein was
purified by affinity chromatography. Racl protein expression levels of overexpression plant were detected
by using the prepared anti-Racl polyclonal antibody. The results showed: (1) the prokaryotic expression
vector of pET28a-Racl was constructed successfully by double enzyme digestion and DNA sequencing. (2)
The optimal expression condition was induction temperature at 20 C, time at 6 h, and IPTG concentration

at 0.1 mmol/L. The recombinant protein was high-efficiency expressed in the form of soluble protein. The
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purified Racl protein was obtained by affinity chromatography and detected by SDS-PAGE. The band size
was about 25 kD, and the bands were clear and single. (3) Western blotting analysis showed that the poly-
clonal antibody could specifically react with the corresponding antigen, and the titer was high. (4)
Agrobacterium mediated transformation of hairy roots method was used to obtain the positive hairy roots
of Racl overexpression plant. The total protein of positive hairy roots was extracted and detected by West-
ern blotting. The results showed that the expression of Racl protein in the Racl overexpression plant was
significantly higher than that in the empty vector control, which proved the construction of overexpression
vector was effective from translation level. The results showed that the preparation of Racl polyclonal an-
tibody could specificity detect the native Racl protein in Lotus japonicus, which will provide a powerful

tool for the further study of the biological function of Racl in the symbiosis signal transduction pathway.

Key words: Lotus japonicas; Racl; prokaryotic expression; polyclonal antibody
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SIKF L MOE T B35 Rop 28 H B BF S B AR
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#H & pET28a, K % #F 1 B #% DHb5a A1 BL21 (DE3)
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1.2.2 E#ZFEHEEE M NCBI 6 A6
) Racl % H ¥ %1 (GenBank % 55 Z73961. 1),
Primer Premier 5. 0 4331 # # Racl JE#% F ik
AR EWE S (57-ACGCGTCGATGAGTGCT-
TCCA-3") 1 F %7 51 9 (5°-GGAATTCACTCA-
CAATATTGAG-3"), FHI%k 43 518 Sall F1 EcoR1
WAL, PLA Y cDNA 45— 85 R #AR# 17 PCR
P44 .PCR itk & K 2.5 L 10X PCR Buffer,4 pL
2.5 mmol/L dNTP,1 pL b JiF4s 5 #5149 (10 pmol/
L)1 pL R4 5514 (10 pmol/L), 1 pl. ¢cDNA
S—HERIH,0. 25 pl ExTag DNA B4 1] ddH, O
AERELE 25 uL, PCR R FEF R 95 C 148 1
5 min;94 C A8 30 5,55 CiR k 30 s,72 ‘C ZE fif
1 min,30 MEH ;72 CHEAf 5 min, PCR =¥ HIE
O R PRSI S L U0 [l PCR H 9 A BE P48 WLl
YIJG B U) 7= 1) % 452 3 3R 38 ik pET28a |, 7 A K
Pk iR DH5a ., i 50 A0 7 45 5 BH P o
1.2.3 BHNEZEOABFSRERTAMESHT K
4f 1) pET28a-Racl 2 F7 ki 5% A 35 W #k BL21
(DE3) H; BRI B 7% T Kana(50 pg/mL) A9 LB |
RREFREE 37 C 250 r/min i K 9% s o B 7
Wy LA 1060 ) B o B e AR B B R kb, ) 37 C
250 r/minkf ## & ODyo fH ik 0. 5~0. 6 Af . 25 A
IPTG 4 Jy 0. 1,0. 25 F10.5 mmol/L, & F
20,28 F1 37 CHEIRTHEFE, 2.4 F1 6 h 23 5l BUKE
5 mL; YR 1.5 mL AR, N A b AE 22 vhil 2 T
A Wl KM 5~10 min B il £ 45 09 4 8 A A HEAT
SDS-PAGE HiJk . & 54 8 4k pET28a 1E %) I/, B
A SRR EE 3

G R A RS R WREF R R, B
JA 600 pL PBS ZE i, fil ddH. O e 2= 1 L, 42
W (pH 7. ) #H i~ 140 mmol/L NaCl.2. 7 mmol/L
KCI,10 mmol/L. Na, HPO, #11. 8 mmol/L. KH,PO,,
BDER T KRG Wb 875 P40 i 4 ~6
LB 10 s, (8 1 min, # 8 10 min;4 C .12 000 r/
min &5 # B0 15 min, FIFFTCGE S G BIIORE 43 5
T bR G2 vl , W KW 5 ~ 10 min J5 #47 SDS-
PAGE ik .
1.2.4 BEEAMGML IEE SRR, PBS 3k
1WA, B PBS 5, BT UK H O R I e
BEWAKRFE; 12 000 r/min 4 CE . 15 min, B |
B IMALZ 1 XPBS A1 Ni A IR A 3505 7 4%
IR EvKB IR 2 hs4 CEL )55 B, H 1 XPBS
VEW NiAE 2 ~3 W, Ve 2% & A & 20 ~

80 mmol/ LIk ) PBS ¥ B i Pk U Ni AE b i
& H s 1% 100~500 mmol/L BRI i) PBS i H
MR BT 10 FE R VK R % 10 mins4 CELOIF IR
LW ER VR 2 W F 3 W LB 2B T
(20 mmol/L Tris-HCI, 50 mmol/L NaCD & #7)5
P Ao B M 4 B L 22 SDS-PAGE H 3k K, 40
LB RlA 2 LR S 3 5 B — 70 CIEAE # H
1.2.5 SEEHAZEARAEMHER&EN M SDS-
PAGE figtf , FUZIE L ANfifi+. B 1 em $EHY
25 (6] L RE . A aF B SRR UK e B
VI H AR B 2500 T Z8 K IR vk . et
PRI AR B K S8 o3 0T I R T 2 G BORE AR
Wy 25 S A B RS o IR 5 A R SE R LR A
il 8 B I AL K SR . U S RIS O S B
PO 22 R R B F kI 3~5 mL, 8 L 7 b 25 H
YR, 1 RENPR 1 mg, 2 H LT L2 505
BodE . WIRGRIESS 2 A R B IES o IROR 58 4445
SRR TR IR AT L AT A8 N S A g i 5 o 3
nE 1.5 mg, Z R 2 s e 1. Ok
I AR 3 YO R R g I . FR R TKCR 1 JF 23 B i
1% » Western blotting ¥ 2 e BEHUA AN . HIKIE
MR A Se s i 4 CHI SR G, Racl £ 5T
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bR IC B F TR 1gG S8 Z 40 (1 ¢+ 2 000, 3 = K)
FWRPER 1 hsfe e i A &0 637 & Beyo-
ECL Plus (G 2= ) #E47 . 4, 3 F Ak 7 & 0t &
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APUARRA IK B BRI SO M 2R 1l W R

MYE 533 T —70 CAr& M. 5 bk 8o A 21
R ATARSE i S 1 IR,
1.2.6 #HEEPHMEER Racl EFH&EN  FH
BR300 B AR A2 303 @ IR Racl i
FORFEILH PHE BAR, BK D 5 2 S % 30k,
BEEMHME BRI T 3~5 cm, F8 T &
300 mg/mLyR T8 i MS [ #5555 5L b, 347 B
PEERMY B FR 1 40 1 R4k 3~5 WL
T Racl & H A 5347 .

£ 10 mL A Z vhil b oin A 1 7 8 H il
HIF 25 R (Roche) s 9K ECE . 7 25 v I il )5 70
SRR A, BBC M . 22 vh W (pH 8. 0) H AL K
50 mmol/L.  Tris-MES, 0. 5 mol/L
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DTT, WY 1 Racl i % 3K F1 25 #0454 10 A6 Bk
PHPEBARAS 0. 1 g T A WA 1 W 6 b T & Ay

sucrose,
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AR AL R B OR 2O D OB R 5 A P 2 vl S
HRUR G, TEIES LIREIR S, M Tk L E
10 min;4 C .12 000 r/min B> 20 min 4 I,
IA LR G o WK i PRk 5~ 10 min, B
SDS-PAGE i3k J Western blotting 41l ,

2 RS0

2.1 BAREHEHUE

MBI 51 P 38 & Pk AR Racl JE A, 7 3% =
Py KRy 594 bp. 5SS R — (& 1, WF 4
R AR ST Y AR AT A B KR Racl 36 4K
594 bp. it 197 A SRR , ) FH7E S 3R 1 7 2% 2
F4rF it 20 kD 245, ¥ 8 ¥ % Sall Fi
EcoR1 XY, # A F ik & pET28a I, &4k
K Z BT IRS K /N2 5.3 kb Y 8 44 F Be R 594 bp
EAMIHARB(E 2), i TEAEASTAE AR
P& R FE 26 B0 1R 1000 o 40 26 1 4 7 i R 25 kD
i 8 Racl TR, i — 2 09y 45 2%
W UE S Racl He R JUA% 28 38 20 M A8 2 AL )

M 1

af 2EAT

750 bp —>

500 bp —> <—59%bp

M. DL2000;1. PCR 3" H*4
Bl 1 Racl H B Bty PCR 44
M. DL2000; 1. Product of PCR amplification

Fig. 1 PCR amplification of Racl gene
M 1
6 kb
5kb 5.3kb
750 bp —>
500 bp —>| €594 bp

M. 1kb DNA ladder;1. 41 5 ki 1) 7 4
K 2GR pET28a-Racl M) % &
M. 1kb DNA ladder; 1. Product of recombinant plasmid
digested with Sall and EcoR1
Fig. 2 Identification of the recombinant pET28a-Racl
plasmid digested with Sall and EcoR1

2.2 EHEAMRESAK

2 SRR AR L 2 R IA 1 BL21(DE3) i, %
S 54 SDS-PAGE 43 #7 . 78 25kD Z2 454 W B 1y 32
IR LRI 5 TR0 Y B 40 AR A R R/ AH A
(B3 B EAEABRRIER. T 5RME &
KATE P H B8 A 7= it 3613 pET28a-Racl Rk
MR AR S 4 B S E 20 CL, iR ETE 6 h,
IPTG ¥ 0. 1 mmol/L,SDS-PAGE 3k 4+ 7 H 1
B RIHATE BL21(DE3) th L i B =X K fF
1E(E 3,

H A & 6 X His gifbbr2s . n AR & @A
SEMZH I T N-NTA IR JE T A oh sk B %k
TSR BN 24 B 1S R BB R BE L B AT R 4R
B — B4 M BURE . SDS-PAGE ¥, 25 % B R 5
Wik 46 )5 09 B 078 (7 25 kD 2247 4571 3 I L 2R
—JoAi . R W A AR s A (B D

1 2 3 4 5 6 M 7 8

1~5. FRRATHARAE 6. FRRETEARREIAEN;
M. # ) marker; 7. 55 BB S OIS I B
8. 5 Tl R 7 IR R S PR LU
K3 Racl LM% T HRILM SDS-PAGE 437
1—5. Induced cells containing pET28a-Racl; 6. Induced cells
containing pET28a; M. Protein marker; 7. Soluble protein from
induced cells containing pET28a-Racl; 8. Insoluble protein
from induced cells containing pET28a-Racl
Fig. 3 SDS-PAGE analysis of the expression of
Racl recombinant protein
1 2 3 M 4

25kD —> <—25kD

1~3. gifk i HMEHE A ;M. & marker;
4. B RWEMEN
Kl 4 Racl 2lifkiE H W SDS-PAGE 43 #r

1-3. Purified Racl protein; M. Protein marker;

4. Target protein after dialyzed and concentrated
Fig. 4 SDS-PAGE analysis of purified Racl

recombinant protein
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2.3 ZzRERFNHEHEEKRN

W H MR AR AR S A 4
FEFVE 22 K A s i %5 Racl 2w BEdiik, FIH
Western blotting il il £ HT 4 (80 Hr 5 7 57 1 . 45
RWRFEZRIERA EO S 2w BEhUR R 8 WoR
B — 2%l 5 RBE TP NI 24 3B A B — P
B2 1+ 1000 5 B8, BT 45 1Y Racl £ 5e BESLIE
KB FAR AN, AT LA SR JE 22X 00 . R HAH R IA K
AR 18 BRI A B PR O B PE S BR L 5 22 5 e AR DL K
2 HTC ULV #R A 2% 28 AT Ao 45407 B I b ik B
A e B R S (BT 5D
2.4 HEFEPMER Racl EHHIKE N

ST R KT T 5 3R A AR AR T Racl 2514
(1 22 35 it o A S0 R ICRH PR B AR R AR 1 R R A 1Y
Racl £ FE B 1K #1T Western blotting 2238 43 #f
M & 6 ATRLE L BHME B AR G R GR PR IR 24 58 2%
AR 20kD A2 AT, 5 W0 A 1 43 K/ — 20 B
PEXT B COR 20 R 80K pET28a I B A R H) A
H 25 030 BAPE B AR bk IR MR B AR 5 2% 48
& p1302G 48 Bk A 1. Racl & [ 19 %35 & W @ F+
s DA, H AR 2 58 B A B A KR AR A 2

2, H Racl S HWAEEERIE.
1 2

e ’

I KEARIEENEEER:2. BRENWEMNEA
K 5 Racl ZFREPLIAR Western blotting 23 ¥t
1. Induced cells containing pET28a; 2. Total protein
from induced cells containing pET28a-Racl
Fig. 5 Western blotting analysis of Racl

polyclonal antibody
1 2 3 4 5 6 7 8

1. REH R KB ERE
2. X BRAERE FIME BAR P Y Racl &5
3~8. JFRIZMBRFIMEBMR DAY Racl HH
K6 G EEI B EAR Racl AR
Western blotting 43 ¥
1. Induced cells containing pET28a; 2. Racl protein
in transgenic positive hairy root of control plant;
3-8. Racl protein in transgenic positive hairy root
of over-expression plant
Fig. 6 Western blotting analysis of Racl protein

in transgenic positive hairy root
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HP A=A Rop6 REW% K fif GTP, H & B A 55
GTP H§if , H Rop6 1 #H H.A/EH & 1 NFRS (2598 A
FZWE ) A mE GTP # s>, M5,
TR FH IR WL 23 52 44 AR B 1 %1 Bk AR Rop6 1) AH . AE
H % [ Clathrin heavy chain (X #% B 4% & () , UF 5%
THEIERE AW S G HRIE ERY Y, T
KA L UE 58 Rop [A & #) OsRacl #E 9% F
MAPKG6 ., Hsp90 fil RACK] % ZAE R E &
W) s INTITKE R S B 15 5 A5 b 81 e . Ik 7e
FHAE 9 Hh I i 3 26 T8 9 F 5% A0 45 25 28 Rop 2 H
A ALTIBE . W Rop SR M A = I6e. T4 5
ZHEAER R E A It E S 5ERES L
T 1 B 1R 9 N 4 SR AR R A R L,

A BKARHE 55 — A Rop SN Racl #ESE
2 AR S T 0 0k FE R 0 36k D 3 B 0 R bk
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gl Ak R0 5 S A 0 M T Racl JROBE 4 Rk 3
T B AL R AT BL21(DE3) , S23 T 3% 5& I 1 J5t
Wik, HESEREBL T R FF R 3R 0K 00 2 BTN e
AROER YT & 3850 8 2 T8 O I P A TR A
A 538 i A T A5 A 3R AT AL 0 S AR
S EFEFEE 20C AR 6 h IPTG #KE
0.1 mmol/L %~ , B &E A7 K WG AT BL21
(DE3) LA BV B X KA, b 3R T K& ]
VR . ASWESE S IR AL 45 6 SR AR His AR %
gl Y HE A R B R R YR G 75 T VA 4 e 2K
R 2B Racl @l G 85 1, M AWESE B kAR Racl
(9 R0 Bl 0 2 AR AR SF AR AL D RE BEE T SR

75 B KR Racl 19492 D) 6E . MB35 K F
ATFH B S e H AR R R (1 R ik
I B A 80T 25 e AR AR 5 LA S Al H R B TR
RBLIE, G KA Racl 2 FLpE SR, Western
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blotting {7 28 15 B HT AR 5 PR 4f . 35 k. A
Racl 2 5 BEHTAAG I 5% 55 ] FHPE B AR B Racl (935
12 IR 7K F DB 36 K 1 IE 52 0 26k A A 2 A AT
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0% 3% 0 % BE DR AR B0 AR B H . TG AR BF S o
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