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TEE BT E RIS 1 (Actin) BB (Redetin) J2 145 W AE N BORRSE B A5 NS 3L, DLERRAE KRR
IR ARIE GenBank AT ReActin 451 cDNA JF I (55365 : XM_002522148. 3) Wit & BirE S 5149, 4 PCR
P HE3AT ReAcrin BIZRIS T 51 (CDS) |, I8 Hodhi A A% IR AR pET32a( + ) 1, A FKIL A pET32a( + ) -Redctin
AL R FF BL21(DE3) IPTG i S 3R KRS 6 MHAMRRE N HME N, RIABE AL S FEAMIRsiE, R
HI Western Blot BiiE , 85 5 2B, pET32a( + ) -ReActin Wi FRIBTT LN 61.46 ku [IRLE T His-ReActin, HE{LAY
His-ReActin fty& BALB/ ¢ /N, ZANIERLS KIGiEAS 9 BEAR /M IBHTBERR ReActin 7& [ T BT A ( Monoclonal antibody,
McAb) ZE 3 AniERk , I PR 2R s AR N B BUIE K SR T2 ELISA D53k , 25 380 5 AR PR PR se eam
MIRIE KB E] 1:1 000 000 KL b, A A/G FEMZENTESIE His-ReActin McAb ;2R3 ELISA Jrixtalift McAb
PRSP TINE 3 HREEPEARARBE S IAET T ReActin ARSI McAb s 3Bt i (407 248 5 e 1) S 4 4li Ak McAb Y
5K 3 ARIAVEGHRERR S McAb I 1661, RHIAIE ELISA J7 kXt 3 BRFAVEANMIMR 204 McAb WIRRE PE#EAT
Y5 BRAT 1 MRAERSME 19 RREGRERAT 4 A5 BBEE 73 McAb FIFRTEANIERE . SR Western Blot Fl[E]#2 ELISA J5ik
Xt IIZAMBERE 2040 (1) McAb A4 520 300 R AT S0IE , 45 R R B, 3RA519 McAb HLAG £F 3T ReActin FUFRES M HL AL H
1:512 000, LAl A0 McAb S—3t, I Western Blot J5 70 ReActin ZE1E % /K ARAE FH H A28 — 304 RV EE PR 8 1~ 4H.
U R R GURRI] IR RIH S ReActin (5 =77 AE W25 5% (P <0.05) , RT-qPCR 43 Hr&i 2R R_ W], B
FRARTRIZH LU ReActin mRNA HAFTE B E 2257 (P <0.05) , #id Western Blot J5 44T ReActin 7EAN IR B NaCl il
BT AAR B R KA 5 38 30 RT-qPCR XRRIZLZIH ReActin mRNA SRk i 174087, 45 R R W, B RS [R) 41
21 ReActin 25 BT ReActin mRNA [R5 EAETE P22 5 (P <0.05) o ReActin FIRWF90 BT e ALK K3k
ST NS R TR SR AL T — 2 YRR [=]. [w]
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Cloning, Monoclonal Antibody Preparation and Expression
Analysis of Actin Gene in Castor
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Abstract; In order to know whether the actin gene can be used as the internal reference gene in castor gene
expression, the expression patterns of RcActin were investigated in transcriptional and post-transcriptional levels.
Specific primers were designed and synthesized according to the full-length cDNA of RcActin published in GenBank
(‘Accession number; XM_002522148.3). The coding sequence ( CDS) sequence of RcActin was isolated by RT-
PCR using the growing roots of castor as the experimental material. The obtained gene was inserted into prokaryotic

expression vector pET32a( + ) with His-tag, then the recombinant expression vector pET32a( + ) -RcActin was es-
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tablished. pET32a( + )-RcActin was transformed into E. coli BI.21 (DE3) cells, and the target protein by fusing 6
histidine tag was expressed induced by IPTG in the bacteria. The fusion protein purified with cobalt-coated magnet-
ic agarose beads were verified by Western Blot analysis. The results showed that a molecular mass of fusion protein
His-ReActin close to 61.46 ku was produced. BALB/¢ mice were immunized with purified His-ReActin, and 9 hy-
bridoma cell strains with the ability to secrete monoclonal antibody ( McAb) against His-RcActin (anti-His-RcActin
monoclonal antibody, anti-His-RcActin McAb) was obtained after cell fusion and being screened. The titers of an-
ti-His-RcActin McAb from ascitics of mice were tested with indirect ELISA, which were stimulated separately with
positive hybridoma cells. The results showed that the antibody titer of ascites stimulated with 5 positive hybridoma
cell strains were higher than 1:1 000 000. Anti-His-RcActin McAbs were purified by protein A/G affinity chroma-
tography from 5 ascitics and the specificity of purified McAbs was verified with indirect ELISA. The results showed
that 3 positive hybridoma cell strains of them which could secrete specific McAbs against RcActin (anti-ReActin
McAbs) were prepared. The Ig subtype of 3 specific anti-RcActin McAbs was identified by mouse monoclonal anti-
body isotyping kit. The results showed that 3 specific McAbs were classified as IgG1. Indirect ELISA results of the
stability of 3 positive strains with secreting anti-RcActin McAbs showed that 1 positive cell strain, which were in
vitro after 19 generations or 4 months of liquid nitrogen cryopreservation, could secret anti-RcActin McAbs as nor-
mal. Western Blot and indirect ELISA were used to verify the specificit and titer of anti-RcActin McAbs from this
stable strain. The results showed that the secreted could specifically react with ReActin protein from castor and its titer
was 1:512 000. Taking anti-RcActin McAbs as the primary antibody, Western Blot was used to analyzed the expression
levels of ReActin protein in eight tissues of the castor plants at the same spatio-temporal scales growing normally under
normal water and nitrogen management. The results showed that there were significant differences(P <0.05) in the ex-
pression of ReActin protein in different tissues of castor. Real-time quantitative RT-PCR (RT-qPCR) was used to detect
the expression of ReActin mRNA in the above-mentioned tissues of the castor plants. The results showed that there were
significant differences(P <0.05)in the expression of RcActin mRNA in the detected castor tissues. Western Blot was
used to analyzed the expression levels of RcActin protein in the roots of the potted castor plants under NaCl stress at dif-
ferent concentrations. The relative expression levels of RcActin mRNA in different tissues were analyzed by RT-qPCR.
The results showed that there were significant differences (P <0.05)in the expression of RcActin protein and ReActin
mRNA in the detected castor tissue. The study on RcActin expression provides reference for the screening of internal
marker genes in the analysis of functional genes expression from castor.
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fiff 3 PR SR AR A A B4 7 5 BAR MR ™ A A DGR
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TR LR RS SRORRHIE . BN SRR 2 3 SRkl
SRR TR Z IR % . L, G SR OKF
F SR I KA AN ) J2 RO 366 R 3Rk ik A7 40 #r , A
FIE T 4 T 22 00 b UL A o 25 A 1 b B R ) R B
H A, 5K ek 58 5 55 09 PR — A mRNA AH X
FeIh T A/ R 1 R N Gk A N HR AR, SERT 2
JtiE i PCR (qPCR) HA S MM Fe k| Rk,
AT BAL I ARG R A R v R A, PRI, R 7E mR-
NA 7K R 56 PR 28 18 0 A7 4 b FAR X 2 B2 %) o 2%
THPS A B (Western Blot) RUH A &
R PE RO BE | TSR R R YRR L

— AT LAH R i 122 A ARG 2 B B9 A 5 L
A D FEE AR qPCR Fl Western Blot 45 5 A i
BPE e T X SE e B R AR g s R 4 S
731475, qPCR Z5 R MERIYESZ RNA 78 58Pk
BESEACR PR cDNA RS R Z g m
Western Blot 25 5 (1 MERf 4 52 FF b il 25 2 516 24 FI
JESGERFE AE DR R 1 BT (0 S BT 2 ] A e v
LR A PR e R G 4 F5 A
TRLFN e B AR U o Al A v 25 P R A 52
ma - ERRTEAY 3R R 3R A KO BR W A
PRAEAL IR A0 7 IR T X B A T AR v A Ak
DLYS0/ IR f AR B S R G000 5 B A R,
SR Il oA 20T BT e 2 AR P i s
Gy AR k2 —"
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S8 AR N S 56 R 0 T T 1 40 B v 7 A e
AR T B RE R e M A" RS2 SR R Y 5
i, S R 23 BE E AR — Rl L SRR Y
N2 3R E K A (House-keeping genes,
HKGs) , RN ANE R TE IE #1030 J2 78 s B LA
BT 3 RE A TE A A 0 BT A AN R ekt
HKGs 24 i i r 28 E R A H M A B
L (U T A ) R AR 45 A A L ) 6B T A0 75 114
N RIE Sre IS R I e L (MR (B S
PRI HKGs A0, 47 - H Il 7 -3 - 19 It S0 il ik A1 ( Glye-
eraldehyde-3-phosphate dehydrogenase, GAPDH ) |
fH I F ( Elongation factor-lae, EF-la) 12 2R 85 [ %
(Polyubiquitin, UBQ) W2 HEH (Actin) | a-
WS R L (o-tubulin ) B-CE TR I 3L ( B-tubu-
lin) \18S rRNA J&[A (18S rRNA) 255 rRNA A
(255 rRNA) Z Z45 G E2 (Ubiquitin-conjuga-
ting enzyme , UBC) | FLAZ#E U X 74k Al ( Eukaryotic
initiation factor 1, EIFI) ., B3] ( Eu-
karyotic transcription factors, ETF) %27 | [T HKGs
ZAb, —BETHREAR N H.-5 8 I RETC G Ak A s A
HRGE R M R BEH T B AR AL

UERRIFSE B, N 2 4k IR Rk i s 1 T
S BT MM A E AR A MR R R T
S, RV A FAR ] i A, — S B R
SHFWATEEAE G5 — IR — R
PR 2R 36 B 7 ] — A R O A ) B 2 2 B
P PRI, X R R SR A AT B P Sk
LS ET S POt 3 TN

Actin |7 VZAFTE T = AR I 25 FhZH 2L i v
WAERy 2R R 3 K A i AR MR
NG R R SRR ) IR AR KR R B R R
PERN S FESEPRZRGATITE h , Tl 2 A2 W) 8 2
FEAEA I E 25T, Actin 3 PRIt 25 288 1 HIAE
WS IR FRE 5T R W, Actin A L2 3%
) Az RS B0 PR A 4 T £ B HH 208K i 22
ST ITESES TR AR E AL R
%(lpomoea batatas (L. ) Lam) Actin Wk EAEAN
] i B O SRR 25 M AE ( Gossypium hirsutum
L. ) Actinl4 7 NaCl 36t AR I op e Feak !
PRI FE2R ] Actin A N 2 3k R T JR X 56 F 52 I
WA ST AR ) A R A T AR T F s b e
RIBHIFRENE

B ( Ricinus communis L. ) ke R ( Euphor-
biaceae ) B K& (Ricinus L. ) , A F+KIEHEY 2
— B Actin ZEH (ReActin) 41K cDNA P51 E g%

38 GenBank (5555 : XM_002522148. 3) , (H L4141
IR EAEI K B ROBTFE M R WARIE

ABEFER ] RT-PCR £ AR 58 & ReActin 1 4 5
¥4 ( Coding sequence, CDS) , #4 £ J5 B & ik 2 {4
pET32a ( + ) -ReActin FF #4713k, ARl & 8 A
His-ReActin, FHZE4L 1) His-ReActin %% BALB/c /)N
SR, il % $iL ReActin 1Y B 5 B BT 4K ( Anti-ReActin
monoclonal antibody, anti-RcActin McAb) , ] anti-
RcActin McAb , il i RT-qPCR il Western Blot J572,
SIATHEAN VR BE NaCl B3B8 R ReActin 75 AR EERAE
KR — KRB — I BOR AR i — U3 BOHE
P — WAL 25 | F2 2R SR — IR BUR 52
I8 FpH LU A FIRBI IR ReActin BN 1E B
JRT REHE R AW 58 TR VR R N S B R T 474,
BRI HEE R LIRS %

1 MR %

1.1 ##E5i7H

BERRAH 5 iy P4 55 vy o 2 T RO B 2 5 e
W, SP2/0 /)N LB T8 200 ph DR R AR O~ R PR
PN, BALB/c MEPE/N Ul A R RS 5 2h )
(M) o

KIGFE R (E. coli) J&3Z A5 TH ¥k DHSa il BL.21
(DE3) (RARAEACRHA R A, b 5t) BRI 4
AW ( Horseradish peroxidase, HRP) FRic ) =EHT R,
LG ( RIRAALBHECA IR A, JE5T)  Minute™ Total
Protein Extraction Kit( Invent Biotechnologies, b 50) |
BCA 8 e B I 2 12550 & (35 9 ) ( Beyotime, I
1) . TRIzol™ Reagent ( Invitrogen, 3% [# ) , Tag DNA
H A M (Invitrogen , 3£ [ ) | Reverse Transcription Sys-
tem ( Promega, 0 5% ) | Oligotex ® mRNA Mini Kit
(Qiagen, 3£ [€ ) , QIAquick ® PCR Purification Kit
(Qiagen,E[H) QIAquick ® Gel Extraction Kit( Qia-
gen, £ [E) QIAprep ® Spin Miniprep Kit( Qiagen, 3
[H) . BeaverBeads™ His-tag Protein Purification ( Bea-
verBeads , 77/l ) . NAb™ Protein A/G Spin Kit ( Ther-
mo Scientific, 3 [# ) . SBA Clonotyping System/HRP
YUk 25 % %2 i 7 & ( Southern Biotechnology , &
) BT His B rC LA ( Biomiga, 2 [E ) | Western-
Bright™ ECL( Advansta, 9% ) Brilliant Il Ultra-Fast
SYBR Green QPCR Master Mix ( Agilent, 3 ¥ ) |
BamH 1 (Neb,26[H) Xho 1 (Neb,3&[H) T, DNA
AL (Neb, 3E[EH ) \DNA 73T A5R4ME(Neb, 32 ) |
5P H-B-D-i A ik g > FLBE HF (Isopropyl B-d-1-
thiogalactopyranoside, IPTG ) ( Promega, 1t 5%) | #5
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51 FabnifE (Bio-Rad, [ ) | 5 £ T 1450 ( Poly-
ethylene glycol 1450, PEG-1450) ( Sigma, 3¢ [F) | #
G 5E 4/ ( Sigma, [ I FANSE 22 4% 5] ( Sigma,
FEE) i AL R H ( Thiooxygen-reducing protein,
Trx) .20 2 BR ( Histidine, His) .4~ L% H 25 H ( Bo-
vineserumalbumin, BSA) ( Sigma, 32 [®) fk/R{H 7E 0L
K% /K 55 3% 3 ( Dulbecco’s modified eagle’s medi-
um, DMEM) ( Gibco, 3 [E) B4~ 1L 7% ( Fetal bovine
serum, FBS) ( Gibeo, 32 [E) | M ( Gibeo, 2 [E) AKX
15 55 BIR M (UltraPure, [ ) | 5-TR-4-5-3-M5| WE-B-
D-2 Z 4 1 ( 5-bromo-4-chloro-3-indoly-B-d-galacto-
pyranoside,, X-Gal) %"~ 75 8 K ( Ampicillin, Amp) .
SR PIEEGE H R N IR | T OB T |
HhH73E X-100 1 —HEFERE AR M ( Sodium dodecyl sul-
fate, SDS) ¥y A JE T4 5t Y BARA R A H HAL:
1L k= o S S Vs T
L2 Rt S5FEmRRE

2017 4 3 J, gl g Jo s H T FURFRLIEL G Y
BRI 8 ~ B 3 6 Ml | AT T 1
T KL B RIS B RS BUE BTG, 7 A
KAR B BRRAE AR | — R BCE  — IR A
W — R RHEAE \— IR ROMERE | 25 2R
—RIIBERIL I HIR AR O

2017 4F 3 A, bk g HAE#E 3L 40 4~ AL G AL
HEO#18 em FEHA 15 em 5 18 cm, 7002 A
500 g JRF 0. 125 ¢ WL 0. 100 g 1A, 72 BDE
IKZIKA 2t IR Z . PR R TR L RR
7 0L 1Y) B R - 200 5, R T AE AL, A A
TR s WA T HOGIRE N7 R SR A L
AL TRARGL , e W T BeK , DIPfTzs kcf, Hh
WG, BEEM 1 bk, TR KE 5 ~6 At
I, P IR S A — B A1 30 4, SR LR K Bl
PLIX AL B, BERL 2> 1 6 41, B4 5 4, EAT
NaCl i A28 . NaCl ¥ B2 735124 0 ( CK) ,50,100,
150,200,250 mmol/L, Wil &b ¥EAE 17.:00 - 1900
P4, B:4% 200 mL NaCl 7 2 YA RE | hy it e 2%
[t 52 NaCl ¥ 5 197284k, AR RRIS AE 4 1 B, L)
DRIFHMR B IE E , TEALBRES 5 KRB 5K,
Paml SR E=RE
1.3 5 RNA f1IZEBHRRN

R 1.2 SRR BORAS ST IR A 53 B
Jo, A H AR SR BT IO HR RN A2
& RNA S0 530 & U B 5 AT, 2 2L
RNA Ji 5 AR B2 23 5 2% (m/'V) SRR WIS GG P Tk
A3 RE B AG I

1.4 mRNA B454£F0 cDNA BI&E R

MAIE 5 7K B A5 B PR AR 1) A K AR L RNA
4lifk mRNA , I 2L mRNA WA A AL cDNA 55 —4E,
GG & U AT . 0l A TR K A4S BN
NaCl i b PR ) BE R H AL 2T 1 pg & RNA,
R & LR oligo-dT FIBEAL S 4421875 & i A
TG B cDNA, & ¢DNA H T J54E qPCR i
IOIHE 1:5 Fiks,

1.5 RcActin CDS HJ PCR # 1%

F4 GenBank & SR EERR ReActin (B350
XM_002522148.3) iy 2K JFF & iF 1 XHe 55|
1.5 514 .5 -CGGGATCC ( BamH 1 PG 245 ATG
GCCGACGCCGAGG-3', 3" 5] #). 5'-CCGCTCGAG
(Xho 13RSI &) GTTGCACTTCCTGTGGAC-3", LA
AT PCR 7194593 ReActin CDS JF31, PCR S
TR R RN A L2 1,2,

®1 PCRERREEZR
Tab.1 PCR amplification system

1) &/ pL

Reagent Dosage
5 x ZZ P 5 x Buffer 10
50 mmol/L 5{fLEE 50 mmol/L MgCl, 4
10 pmol/L 5’514 10 pwmol/L 5'primer 0.5
10 pmol/L 3’5% 10 pwmol/L 3'primer 0.5
50 mmol/L dNTP 2
¢DNA #5—%% First strand of cDNA 5
5 U/pL Taq 0.5
ddH,0 27.5

*2 PCREREF
Tab.2 PCR amplification procedure

(35 RRITBe  EE/C WA
Procedure Stage Temperature Time
1 T 95 300
27 25 A Ar 95 30
3| 25 cycles Bk 56 30
4 IEfif 72 60
5 FEAfH 72 420

1.6 RcActin BT IZHEHE

¥ PCR P Wrficiln & Ui Il 5 4lifk . 2lifkny PCR
P pET32a( + ) #il& 535 BamH 1 Xho DAL )
Jei , AT AR I LUK, a5 1 A5 4 ) T g
BEEDI Y PCR 74 F1 pET32a( + ) Hidk, #4341
T, DNA #5482 I EE WAL R) E. coli
AN BL21, YR fEBE R IE R 5E B gR Rk
T [0 B 5 [ DA 5 0 S B 5, e ) e v B B R
i, At BamH 1 Xho 1 XU & i e FHE &
ZH J& ki pET32a ( + )-ReActin, % W ¥ % & 1y
pET32a( + ) -ReActin SEATHER FH0IE
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54y #T
JHl DNAMAN X ReActin () CDS 731 28 L R 2
51T 537 o
1.8 pET32a( +)-RcActin [RIGRIEZ 5T

W 22 I 5 1) T A 2R A4 pET32a( + ) -ReActin
HZS 3RG> BIEEAL E. coli JEZZS40M0 BL21, 43 51 Bk
VEERTRIVE HEAT I Ak S5 S 35 3%, ] SDS-PAGE HLiK
KRB =1, 5% 5% Sk 18 ],

TR E S pET32a( + )-RcActin ik
AN A IR 28 °C EFE 6 h IPTG
W UE 1.2 mmol/L, 38 i [ 52 HoAth £ 04 H ol As H:
H— AN F R BT A B R R X pET32a( + ) -ReActin
FKikw Mg m, &EHFRE D5 N 4,16,28,
37 °C,iESm a9 0,1,2,3,4,5,6,7,8,9 h,IPTG
PR E 59 0.1,0.2,0.3,0.4,0.5,0.6 mmol/L,
1.9 His-RcActin F[iB 2 #7

i LR PR R 55 R B FR 3 3K pET32a( + ) -
ReActin , AR 5 5 2 I8 O B 44, SDS-PAGE 43 7
pET32a( + )-ReActin WXL, I k4% 2 7% SCk
[19],
1.10

1.7

Bt 4 %E 8 His-ReActin 44k H R4S
W5 # ik pET32a ( + ) -ReActin, 18 & T 1€ H
8 mol/LJR 2 72 Pk 34 ¥, il &5 %5 1 His-ReActin H]
BeaverBeads™ i 7 & 4lifk . 4k 49 Fl & 2 () His-
ReActin #2730k [ 18 ] #4T SDS-PAGE, % Hi il 52
WYL AE A I 2l AL R, R ] Western Blot LA B %)
Pt His Fr28 5 50 B PR K DU @il & 25 11 His-ReActin
(R S SO R Sk . A 4R Y His-ReActin AT
Jit, Bt His B REHUAYE S —$0(1: 10 000) , HRP
PR B FEPLR 1gC i —HT(1:5 000) , Hl ECL &6
A G BG40 A IR A
1.11 Anti-RcActin McAb #I &

HEHL 3 H 6 Jii i MEME BALB/c /N, Heatife
(%) His-ReActin 55— #1956 2 If (G 4% 1: 1 1)
R A FLL S, 7E /0 BUS BRIVLIA TS 2 T fe i, 2
JAJEHEATES 2 W (A2 RER) . 2 A
JEEATEE 3 UOaR i (A 5E 4 gk R ) . W AE
553 s 1 R A /N B R i KR L, FH R] 42
ELISA 300 52 /N BRI Hh A PR3, v B
e /N R EA T R s, T 3 d R T AR A

F R G/ N R A AR RN SP2/0 LA : 10
LA, FH 50% PEG R 5 K s i in A 96
bR BT 37 CCHI5% CO, HiFRAAM T HAT H55%
BT R I R 3R 8 ~ 14 d J5, BN b3, F A 4
ELISA S EA TR 5 e B FLT™ | BH AL 40 i FH A PR

i gk v b 1 2 BH A B SRR 100%

PR PEZL A2 TG 4 B L 2 x 10° 420 i/ mLL Y %%
JEFERNT 25 em® BEFRMIETR . YA MUIR S R AR,
KA ECR T 2 2 x 1044 ML/ mlL, 98 i 45 H 2 il
BT 1 8 SR A B 1 BALB/ ¢ /N U IE I
T/ BB K MR IR = A o, 1 ~2 J8 S
WAERE K, S 000 v/min B0 5 min W& LG,
NAb™ Protein A/G Spin Klt,M%??Té%E/‘JHEﬂ( hagifl,
4T His-ReActin A9 McAb , FLAAE B8 24857 & 18 WA
FAT .

1.12  ZHRa L& BE7KF0 McAb M E

FHME R ELISA 36 i fril a2 . LA4iALAY His-
ReActin NPT, LLBS BE 7 B 10 40 Bt L 3 L JE 7K Al
McAb H—$0, M E A5 8o L2005 His-ReAc-
tin 2B R S PR RN A A0 Vs I K AT MeAb 1Y
S RAT U BERE N 45 At . DAt A g v A ok
25 O R DLOE /0N BRI I A b BF A X B A A £L
1) W WAL 5 9P s A L 1 T AL 1 B ABL (P/N) >
2.1 AW A B
1.13 Anti-RcActin McAb TFE % FE

H SBA Clonotyping™ System/HRP # {4 IV 25 %
FidAN &% e IR anti-ReActin McAb B,
FLAL B S U AT
1.14 Anti-RcActin McAb $ R 1L E

Iy HILA 1 g/mL A& Trx  Trx His ,BSA  4fifb 1
His-ReActin Fl1EE FRAR B85 FH M PLIR, DA 484 19 anti-
ReActin McAb 1 IgG —¥T, LA HRP-FEHL R 1[G
P, R A ELISA IEAI McAb RS

TESLEEA I, 535 LA 4E4E () His-ReActin |, B JFRAR
SR, FH Western Blot JiiE McAb HFEF-E,
PLali 1k ) His-ReActin 27 T i, 214 1Y anti-ReActin
MecAb YER—41(1:10 000) ,HRP #RICHIFPIR 1eG K
THL(1:4 000) ; LLBOMAR B AR, 24k 1Y) anti-
ReActin McAb 7EN—4H1(1: 10 000) ,HRP FRicH=F-bt
il TeG M 90 (1:4 000) , il WesternBright™ ECL Kit B
St AR ORAE, g, DR ni ey s
FIXF AR DAG e /BRI VA BT R
1.15 Anti-RcActin McAb F&E S 7

XoF BH P 48 LR 23 S5 A TR A% 19 AR AR
24 DI HE A HAP T8 1. 12 1905 ki 1
72 F 3L anti-ReActin McAb BRHT .

1.16 RcActin FERZFHAREDH

SMAREE 1.2 ORI A A AU B A,
H R E A S T T, RS I EL
1 mg & &, H SDS-PAGE (12% 43 & i) 4 #r
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ReActin 85 H BT R IEKF- . ReActin £ 1 BT 7E B K
A U ) 3R 1 I Western Blot &1, — 1 Ky
anti-ReActin McAb (FBAEHCH 1:10 000) , BN
HRP-FEH0 IR 1[G (R BEAHECH 1:4 000) , FH Western-
Bright™ ECL Kit B, 41 v /£, ?Kiﬁ%‘ﬁ 3K
HEYEEE BN ERE 20T 3 IR
S0 IR A KPR X R %#ﬁ%ﬁ%‘/ﬁ
KH %ﬁﬂ*&%ﬁ‘/ﬁ%( Duncan) .

SrRIFEE 1.2 R AR Y BRR A5 ZH 2L B RNA
JFi#1T RT-qPCR, SI#FFNUTT , qReAcl :5'-GTCAG
GTTATCACCATTGG-3" ;qRcAc2 ;5'-TGTTACCATAAA
GATCCTTC-3', RT-qPCR B A F (EAFL 10 ul)
H: 0.2 pL 50 x SYBR Green Solution,5 pL 2 x Mix

BOREALI-SINICA

Y1554 0. 4 wL (200 nmol/L) , RNase Free ddH,0
AEZE 10 pL, PIEFEFH:95 °C, 10 min;95 C,
1 min,60 °C,1 min,40 MEF, 2*MC"‘~‘£2“”Ji+
B ReActin mRNA A X} Rk K M ER
WK, AR R IR AKEAEXT IR
1.17 3|¥&RF DNA JllF

A AE TAY TR (L) e A BR A RS8R,

2 HREMN

2.1 pET32a( +)-ReActin FKiXRAHABERNFLEE

DLVEEFRAR Y cDNA AR, AR YE ReActin J3371)
( GenBank &35 XM_002522148. 1) #%i1H954)
PEFT PCR 714 3545 1 131 bp A9 CDS 541, 5153110

(dT),1 pL cDNA(HH2F 10 ng &L RNA) , FI4EF5] R EBREMMSF(F 1-A) , ERIKREIK pET32a( +)

A M1 1 B M2 2 c Ml 3 D M2 4

23 130 b
2000 bp 5 416 baI= 5900 bp 2 000 bp 5900 bp
1000 b 1134 bp 4361 bp
P 1000 bp
ggg ED 750 bp
P
500 bp
250 bp| 1353 bp 1134 bp
250 by
100 bp 1078 bp P
603 bp 100 bp

A. ReActin CDS PCR =¥ BiREEEERS FLVK €135 : M1. DL2000 DNA 5> FHARHE; 1. Redctin CDS ¥, B. pET32a( + ) BEUI1 ™ Wy B e e i it
VK M2, N-Hind 1+ @X174-Haelll DNA 4> F-HH51E; 2. pET32a( + )% BamH 1 F1 Xho 1 SUBHII#) ., C. ReActin FEH Fr BBV = H) 350
JR WEEEIRE HL VK RT3 : M1 DL2000 DNA 43T fh5ifk ; 3. Redctin FEH B2 BamH 1 Rl Xho 1 XUFEYIF=¥), D. pET32a( + ) -ReActin FEYI%E5E 51
ERHEE A FL UK B M2, N-Hind T + @X174-Hae T DNA 43 Fbr#E; 4. pET32a( + ) -ReActin 42 BamH T Fl Xho T WURFYI =4,

A. Agarose gel electrophoresis analysis of PCR product of ReActin CDS:; M1. DIL2000 DNA molecular weight standard; 1. PCR product of ReActin CDS.
B. Agarose gel electrophoresis analysis of pET32a ( + ) vector by restriction digestion: M2. N-Hind Il + ¢X174-Hae Il DNA molecular weight stand-
ard; 2. pET32a( + ) vector by BamH 1 and Xho 1 digestion. C. Agarose gel electrophoresis analysis of the target fragment ReActin by restriction diges-
tion: M1. DL2000 DNA molecular weight standard; 3. The target fragment ReActin CDS by BamH 1 and Xho 1 digestion. D. Agarose gel electropho-
resis analysis of recombinant expression plasmid pET32a( + ) -ReActin by restriction digestion: M2. \-Hind Il + ¢X174-Hae Il DNA molecular weight
standard; 4. The recombinant expression plasmid by BamH 1 and Xho 1 digestion.

B 1 T|AFRIEEHME pET32a( + ) -ReActin ¥13E B IR ¥ 8 ik B L

Fig.1 Agarose gel electrophoresis analysis of expression vector construction of pET32a( + ) -RcActin

1 ATGGCCGACGCCGAGGATATTCAGCCCCTTGTTTGCGACAATGGAACTGGAATGGTGAAGGCTGGGTTTGCTGGTGATGATGCTCCCAGGGCAGTGTTCCCTAGT
1 MADAEDIQPLVYVCDNGTOGMYEKAGFAGDDAPRAYVFTPS
106 ATTGTTGGAAGACCCCGACACACTGGTGTCATGGTTGGTATGGGTCAGAAGGATGCCTATGTAGGTGATGAAGCACAATCTAAAAGAGGTATTCTTACCTTGAAA
36 I V6RPRHTGV MY GMGQKDAYVGDEAQSKRGILTLEK
211  TACCCCATTGAGCATGGTATTGTCAGCAACTGGGATGATATGGAAAAGATCTGGCATCACACTTTCTACAATGAGCTTCGTGTTGCTCCTGAGGAGCATCCTGTG
71 YPIEHGIVSNWDDMETEKTIWHHTFYNELRYVAPETEHTPYV
316 CTTCTCACTGAGGCTCCTCTCAACCCTAAGGCTAACAGAGAGAAGATGACTCAGATCATGTTTGAGACCTTCAATGTGCCTGCAATGTATGTCGCCATCCAGGCC
106 LLTEAPLNPIEKANRET KMTOQIMFETTFNVYPAMYVATIRQA
421  GTTCTCTCCTTGTATGCCAGTGGTCGTACAACTGGTATTGTGCTTGATTCTGGTGATGGTGTGAGTCACACTGTGCCAATTTATGAAGGTTATGCTCTCCCACAT
141 VLSLYASGRTTGIVLDSGDGVYSHTVYPIYETGYA ALTPH
526  GCCATCCTACGTTTGGACCTTGCTGGTCGTGATCTGACCGATGCTTTGATGAAGATTCTTACCGAGAGAGGGTACATGTTCACCACCACTGCCGAACGGGAAATT
176 ATLRLDLAGRDLTDALMEKTILTERGYMFTTTAETRTEIHI
631 GTCCGTGACATGAAGGAGAAACTTGCATATGTTGCCCTTGACTACGAGCAGGAACTTGAGACTGCCAAGAGCAGCTCCTCAGTTGAGAAGAACTACGAGCTTCCT
211 VRDMEKEIEKLAYVALDYEQELETAKSSSSVEEKNYETLTPFP
736  GATGGTCAGGTTATCACCATTGGAGCTGAGAGATTCCGTTGCCCAGAAGTACTTTTCCAGCCATCTCTCATTGGAATGGAAGCTGCAGGAATCCACGAGACTACA
246 D6GQVITTIGAERTFRCPEVLTFQPSLTIGMEHA AAGTIHETT
841 TACAACTCTATCATGAAGTGTGATGTGGATATCAGGAAGGATCTTTATGGTAACATTGTGCTCAGTGGTGGTTCCACTATGTTCCCTGGTATTGCAGACCGTATG
281 YNSIMEKCDVYDIRIKDLYGNTIVLSGGSTMFPGTIADT RM
946  AGCAAGGAGATCACCGCCCTTGCTCCCAGCAGTATGAAGATTAAGGTTGTGGCACCACCAGAAAGAAAGTACAGTGTCTGGATTGGAGGATCTATCCTTGCATCC
316 S KEITALAPSSMEKTIEKVYVYAPPERIEKYSVYWIGGSTITLAS
1051 CTCAGTACGTTCCAGCAGATGTGGATTTCCAAGGGCGAGTATGACGAGTCTGGCCCATCCATTGTCCACAGGAAGTGCTTC

351 LSTFQQMWISKGETYDESGPSTIVHRETCTF

B2 RcActin 1 cDNA FF 51 F03EHT 0 SE R 5
Fig.2 The cDNA and deduced amino acid sequences of RcActin
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FH B A B BamH 1 F1 Xho 1 BV, i
Y=gk (& 1-B.C) J5 2 SR A7 [, i =4
LKA I B8 5, B T, DNA & 42 B 6 — Bl 7= 9

e Y HE P LK T 8% 4 L DHS e, 1000 by 1134 by
OB B4 7 0 e, SR, FRLZE BamH 1 AN 50 by

Xho 1 SUEEY), ATUIM 1 134 bp 2647 HEE(FE 1-D) 0

A5 25T U B0 U 5 19 T 41 4K pET32a ( + ) -Redetin

PEATI R, R4 R ( 2), pET32a ( + )- M. DI2000 DNA 4:-FHibzifE; 1 -5. i PCR 4.

ReActin /) ReActin P50 IE#f , A 1 PR AD , 31E BH A%, M. DI2000 DNA molecular weight standard; 1-5. Product of colony PCR.
SRIEE H pET32a( + ) -Redctin T k2 3 pET32a( +)-RcActin JR1%Ri%AH% PCR Elig
2.2 BB pET32a-ReActin & AT AR A A Fig.3 Agarose gel electrophoresis analysis of colony PCR

2235 AR pET32a ( + ) A HE 4 44K pET32a
( +)-ReActin 53 5% Ak BL21 (DE3) , 4 7% PCR ¥
W 3) 5, BEALEEEBH M P 7% 5 5 371k, B 4 7]
W, #5328 10 19. 83,61.46 ku/t
AR (FER TR 5500 ) o PRI i)
T 5 W R 5> F 8 K/ — 8, A Rk
pET32a( + )-RecActin ) BI.21 ( DE3) 7£ 19. 83 ku 4t
KGR E W, 2 W pET32a( + ) -ReActin B3
HAE RIS B TG EE

product of pET32a( + ) -RcActin prokaryotic expression
pET32a( + ) -ReActin JFR% 235 5514 0 £ Ak UL 1&]

4, BRI RIKFMMIFE RN 28 C (
4-A) IS EN 5 h (& 4-B) , IPTG i S N
0.4 mmol/L( & 4-C) , M AMF T FRIEH BL2I
2 B 22 R0 MR TR, TR R 2 P Dl R,
SDS-PAGE 73 Hr 4t J5 i _E 3 FICHE , pET32a( + ) -
ReActin F35 8 AR R S0 W DUTE T, BRIV AL IR
Ik, 45 R ILE 4-D,

B 12 M3456789101112

116.0 ku
66.2 ku

45.0 ku
35.0 ku

25.0 ku

18.4 ku
14.4 ku

C 1 2 M 3 45 6 7 829
116.0 ku _
66.2 ku
45.0 ku

35.0 ku
25.0 ku

18.4 ku

14.4 ku
AL BEXT His-ReActin R 3A 5 #2019 SDS-PAGE 7. M. HH /> FRbRHE; 1. pET32a( +) RiFET; 2. pET32a( +) ¥'F; 3. pET32a
( +)-ReActin KiFF; 4 —=7. pET32a( + ) -ReActin 43 5ITE 4, 18, 28, 37 CHEFIFFIA=Y); AT LR N BNEASW (TRH) . B. BSH
[ %} His-ReActin 35520 Y SDS-PAGE &3 : M1 -3. [f] A; 4 —12. pET32a( + ) -Redetin 351761, 2,3, 4,5,6,7, 8, 9 h iRk~
Y1, C. PTG SR BEXT His-ReActin F ik R0 ) SDS-PAGE il .M 1 3. [d] A; 4 —9. pET32a( + )-ReActin 53#£ 0.1, 0.2, 0.3, 0.4,
0.5, 0.6 mmol/L i3 Fik¥), D. His-ReActin T/ HT SDS-PAGE 3% .M 1 =3. [A A; 4. pET32a( + ) -ReActin 75 SRR 2L ; 5.
pET32a( + ) -ReActin 753 BRI ZUFILIER; 6. pET32a( + ) -ReActin 755 KRR _E W
A. SDS-PAGE analysis of the influence of different induction temperature on the expression of His-RcActin in E. coli: M. Protein molecular weight stand-
ard; 1. pET32a( + ) transformed bacterial cells before IPTG induction; 2. pET32a( + ) transformed bacterial cells induced for 6 h by 1.2 mmol/L
IPTG; 3. The recombinant plasmid pET32a( + )-RcActin transformed bacterial cells before IPTG induction; 4 — 7. The recombinant plasmid pET32a
( + ) -RcActin transformed bacterial cells induced by 1.2 mmol/L IPTG for 6 h at4, 18, 28, 37 “C respectively; White arrow shows the recombinant His-
ReActin (the same as following). B. SDS-PAGE analysis of the influence of different induction time on the expression amount of His-RcActin in E. coli:
M, 1 -3. The same as A; 4 —12. The recombinant plasmid pET32a( + ) -RcActin transformed bacterial cells induced by 1.2 mmol/L IPTG for 1, 2, 3,
4,5,6,7,8,9h, respectively. C. SDS-PAGE analysis of the influence of different IPTG concentration on the expression amount of His-RcActin in E.
coli:M, 1 =3. The same as A; 4 =9. The recombinant plasmid pET32a( + ) -RcActin transformed bacterial cells induced by 0.1, 0.2, 0.3, 0.4, 0.5,
0.6 mmol/L IPTG, respectively. D. SDS-PAGE analysis of the His-RcActin protein solubility: M, 1 —3. The same as A; 4. Lysate liquid of the recombi-
nant plasmid pET32a( + )-RcActin transformed bacterial cells induced; 5. The precipitation of the recombinant plasmid pET32a( + )-RcActin trans-

formed bacterial cells induced; 6. The supernatant of the recombinant plasmid pET32a( + )-RcActin transformed bacterial cells induced.
4 PpET32a( +)-ReActin [RI%RAEFZ MK SDS-PAGE B
Fig.4 SDS-PAGE analysis of optimize expression condition of pET32a( + ) -RcActin in E. coli
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2.3 His-ReActin BiEE B4

pET32a( + )-ReActin 23755 358 )5 , ] Bea-
verBeads " {71 & 4lifk, 4lifk 7= His-ReActin £ SDS-
PAGE Sk, 7EBERUKIE R o5 HE 1 K/ IMERF
(1 — 255 (1514-D) . LABL 6X His SRS N —IL,
2% Western Blot J0E, 2559 W /R E4ifb s ) TkIE R
I —Z30T 61.46 ku (257 (K S) , 7] WL His-ReAc-
tin AES P His AR HuiR & A 55 5 S5 &, UL His-
ReActin FRIRH) , BA B g8 ROV FHTTEE

18.4 ku

Mool 2

M. FEHS A5 ; 1. SDS-PAGE &% His-ReActin 44k =¥ #Y
%%’Hv':; 2. Western Blot H1 His-ReActin Y4lAL =) 531 6 S H & B b
BHURRE S S AW RN

M. Protein molecular weight standard; 1. Bands of purified His-RcActin
in SDS-PAGE; 2. Bands of the complex produced by the purified His-
ReActin products specifically bound to anti-6X histidine tag antibodies in
Western Blot.

B 5 #hi{k His-RcActin #J SDS-PAGE [Elig
#0 Western Blot & iiE
Fig.5 SDS-PAGE and Western Blot analysis
of purified His-RcActin

2.4 Anti-RcActin McAb $I &R HE RS
2.4.1 Anti-ReActin McAb 4 # K 8 /K A 43 Hr
His-ReActin S35 )5 (14)/]N BRUBLAN I 5 2% 52 968 400 i ik
TTHIIRG G, a0 3 RN PR B se ke, 4815 9 Bk
4% W anti-His-ReActin McAb 19 4 Y #% ( 1B3E4 .
1B3G4., 1F1F9, 2A3B2. 2A3B3, 2F4G4. 2G10D5 .
3B5F7 3C8E4) , Hirft 5 Bk FHM: 8 v B 20 B iR A4 S 75

SR RIIE KA E] 1000 000 KL E(F£3) .,
®4 EREMLE

116.0 ku
66.2 ku

45.0 ku

35.0 ku

25.0 ku

&3 KM EYEHE ELISA fIlE
Tab.3 Indirect ELISA assay of the titers of ascitics

IRV JE AR Itk JE AR

Cell strain Titers of Cell strain Titers of
number ascitics number ascitics
1B3E4 2 048 000 2F4G4 258 000
1B3G4 512 000 2G10D5 2 048 000
1F1F9 4 096 000 3B5F7 1 024 000
2A3B2 64 000 3C8E4 1 024 000
2A3B3 128 000

2.4.2  Anti-ReActin McAb #lifk 4351135 i SR 4 F)

FH S B 1 R0 BH A 5 5 9 40 6Bk 2% 19 K,
NAb™ Protein A/G Spin Kit 4351 A 7K Hr 24k anti-
His-ReActin B McAbs, McAb Bl sl{ZOK FE 1 mg/L,
2.4.3  Anti-RcActin McAb $ 5 PE% e 4tk s
Y 5 £k McAbs 5 His . BSA Jo38 X, 1F1F9 ¥k
FI3BSF7 MRS AR Tex 738 XN, UL IX 2 FR4H
L7 A BT A bR 28 2 1 R S PR BUAR LAY 3 R R
anti-ReActin FYHFFME McAbs,

2.4.4  Anti-RcActin McAb WA % %E 3 £k anti-
ReActin McAb RIS T9G1 2508k E 1, WA 6,

25 = 0 1g61
| & 1g62a
2.0 i
£ :i| 3 1g62b
S | W TeG3
;ggl.o -
£
0.5 i
0.0 = il N P
1B3E4 261005 3C8E4
HAEER

McAb subtype
E 6 Anti-RcActin McAb T & & F

Fig. 6 Identification of the anti-RcActin McAb subtype
2.4.5 Anti-RcActin McAb F & PR 08
ARAHY 1B3E4 2G10D5 1 3C8E4 4 itk A SME 19
AR SRR AR H_E 375 MeAb Y2t , W3R 4 AT

anti-RcActin McAb BIZ

Tab.4 Titer of anti-RcActin McAb in supernatant of cell passage

0TS FEAREL ( x 1 000)
Cell strain Passage number and titer( x 1 000)
number 0 1 2 3 4 5 6-8 9 10 11 12 13 14 15 16 17 18 19
1B3E4 2048 2048 1024 1024 512 512 256 128 64 32 16 8 8 4 4 2 2 1
a a b b ¢ ¢ d e f g h i i j j k k 1
2G10D5 2048 2048 2048 1024 1024 512 512 512 256 256 256 256 128 128 128 128 128
a a a b b ¢ d d e e e e f f f f f
3C8E4 1024 1024 512 512 25 256 128 64 64 32 32 16 16 8 4 4 2 1

a b b c c d e

e f f g g h i i j k

T ARRVNG FRERR 2257 B3 (P <0.05) ;A —A78dn b r B R 2R e gk 22 5 5 - R

Note: Different small letters indicate significant difference (P <0.05) ; The same letters in the same line indicate no significant difference; —. No

measurement data.
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50, H 1B3E4 F13C8E4 ZHfitL ¥ v McAb BYRLAT ViHH 2G10D5 41 o bk i Fa e P4 .
it 1% 18 %5 358 hn T 20 /) R R, 2G10D5 4 i b i PL4lifk i) His-ReActin JHH0IE, LA/IN BLAP2 i IfiL
McAb R AT Fa 2, 1% 55 19 AU IEAE  JEVEBATEXT B B8 DL 2G10DS 40 it #k il 4% 11 18 7K
FEAAS ATSRAT LTSS 1: 128 000, K5 A7 TR A H 4l fk A9 anti-ReActin McAb #E17T 25454 B, % )
1 1B3E4 2G10D5 F1 3C8E4 4 jy 43 Wil & 75 3% 37 3k $ ELISA A, 25 L0 | anti-ReActin McAb %%
77 MeAb, 25 5 R W R AE 4 D A J5 2G10D5 4808 #ris3) 1:512 000( & 7) .
KR McAb Bt LA AR AR, A LA E)] 1: 128 000,

g w 3 1.0 a a a a a a

%gﬂnﬁ*%‘*f*i a

£87330 M = a

Egggm

%ge £ 20 -

Eogels

EizE,; H

=% 00 B S — '

fim 0 2 4 8 16 32 64 128 256 512 1024 2048 409

SUAHBEREE (X 1 000)

Dilution multiples of purified anti-Redetin McAb (X1 000)
a. RN AN IR BEAE BSOS A b L B WY BE AL/ B X BRFL A I BEAI > 2. 1,

a. The multiples of the absorbances of the sample wells corresponding to different dilution multiples to the

absorbance value of the negative control wells is greater than 2. 1.

B 7 4t anti-RcActin McAb 3 #9814 ELISA #:7
Fig.7 Indirect ELISA assay of the titers of anti-RcActin McAb

2.4.6  Anti-ReActin McAb $#5 7 Western Blot %
W YA anti-ReActin MeAb 7E8—47i, HRP #5
CMEBUR 1eG =90, Pl 70 o0 A% ek Ak
¥ His-ReActin F1 B JFRAR B2 A}, 28 Western Blot 47
Fr (&l 8) %W, anti-ReActin McAb AL AT 575 K G HF
WP FRIAIF4ifb A anti-His-ReActin McAb #4748 544k
FN A ] 5 B JRRAR AR A T SR

1 2 3 4
61.46 ku
41.63 ku

M. EESFhRE; 1 HUECN His-ReActin JERFERAMEY), —HUhSE
K anti-ReActin McAb; 2. HUFA His-ReActin FRFGARALT™H), —
PUORAALAY anti-ReActin McAb; 3. HUSCHEIMIREE N, —Phaifn
anti-ReActin McAb; 4. PUFNBERIBSES, —PUNER/NRAITG

M. Protein molecular weight standard; 1. Purified product of His-ReActin
prokaryotic expression as antigen, purified anti-RcActin McAb as primary an-
tibody; 2. No-purified product of His-RcActin prokaryotic expression as anti-
gen, purified anti-ReActin McAb as primary antibody ; 3. The total protein in
roots from R. communis as antigen, immune serum as primary antibody, pu-
rified anti-ReActin McAb as primary antibody; 4. The total protein in roots
from R. communis as antigen, serum from normal mice as primary antibody.

B8 Anti-RcActin McAb $§ 7 #) Western Blot 4347
Fig.8 Western Blot analysis of anti-RcActin McAb

2.5 RcActin EEEBHREZHRARIE
FIFH Western Blot J7 1545 I BE bR A= K AR . — Ik
IRCEN  — IR R A — R BMEAE | — IR Sy

KeEAE | 28 | 2R SOR— IR OB SR 1E B K AR
B EH N2 — 3 5T ReActin B A&, I E4T
I3HT, G5 RANE 9 FIi7R . ReActin 1E3X 862 4Urh Ay
Tk A AL B REEER (P <
0.05) ., FIH qRT-PCR J¥E 5 #T ReActin mRNA £
ARG R A5 RN 10 IR, ReActin mRNA

1 2 3 4 5 6 T 8
ReActin (i) *% N e M e 1163 ku
g2/ a
“gw--}
X o8t
‘E{‘SUG- >
Ze
|=N-N
o g 04
-
HEU.Z’ ¢ . . d c e
ég'o Jrﬁl |r""1|l'-'ltrEl|I;|JI-]t
1 2 3 4 5 6 7 8
HERTAL
Tissue

L AR 2. — RO ;3. — OB AT 4. — IR OMASIHERE ;5. — o3
RHEAE ;6. F25,7. FEERIL8. —IRAMBERTE, EIH/INE FRAARIZFIR 2
AR, FREAFFR2EF B (P <0.05) , K10 -12 [7],

1. Growing roots; 2. Old leaves of primary branches; 3. Young leaves of
primary branches; 4. Female flowers of primary branches; 5. Male flowers
of primary branches; 6. Main stems; 7. Fruits of main stems; 8. Fruits of
primary branches. The same letters in the figure mean no significant
difference, while different letters mean significant difference( P <0.05).
The same as Fig. 10 —12.

B9 RcActin ZEEE/KIEEE B =—
FHTERARARPHREE
Fig.9 Protein expression of RcActin in different tissues
from R. communis plants growing normally under

normal water and nitrogen management
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TEA A FR BEAFAE W FE2E 5 (P <0.05) (A
10)  FEARMR  — R BOFT AR M| F2 28 2R S0 —
OIS A IR A K A 2 AR ReActin mR-
NA BRI BB, 250 T — K A A —
U A EAE AN T2 25 R Y Rk i, IF HAE RAR AN —
PO BOHT A IRy ik i 3 e T R 2R R SO —IK
IIBCRSE

El.?’ﬂ a
8 1.0f
o 0.8 F
R b b
< 0.6
£%
Zso4r
E
50‘2' c d d d
0.0 |r-]| L =) ) p ) e L |
1 2 3 4 5 6 7 8
AL
Tissue

10 RcActin mRNA ZEIEEKBEEHR S
FH—BRHTHERARALATHREE
Fig. 10 mRNA expression of RcActin in different
tissues from R. communis plants growing normally
under normal water and nitrogen management
il 1F Western Blot J7 7% 43 T ReActin & H JFi7E
AR A NaCl 38 T 204 B AR AR AR P i Rk &
ZERIE 11 R, 5% HAR L, ReActin 2 1 BTIY
Ik B A0 vk R A 1G9 5 B TR T RRRY
#, 50 ~ 100 mmol/L NaCl il T, ReActin K [
ik o F A (P >0.05);100 ~ 200
mmol/L. NaCl Hj]:lﬂ‘F, ﬁ%ﬁ%ﬁ%iﬁﬂ'(f) <
0.05) ;1fi 200 ~ 250 mmol/L NaCl il T, Hi ik
HILE TRE(P<0.05), FIH qRT-PCR J5 %431t
ReActin mRNA 7E iR 20 2Urb 1y R 58 5, 45 L WK
12 JIt78 o ReActin mRNA 5 HAE A 22 AR
[f], 50 ~100 mmol/L NaCl i1 F , ReActin mRNA

CK 50 100 150 200 250
ReActin = s aus o e s 11.63 ku

glér a a
L4 5 &
L2+

b b b b

| o

HE AR Rk R
(=]

Relative protein expressi

[N
T

CK 50 100 150 200 250
NaC1¥#FE/ (mmol/L)

NaCl concentration

11 RcActin ZEARREK E NaCl BB T
BEHRERRETHRIEIE

Fig.11 Protein expression of RcActin in the roots from

=

R. communis plants potting under NaCl stress at

different concentrations

HFEikJC I 251k {3 100 ~ 250 mmol/L NaCl i}
R, HEREYEE FFH(P<0.05),

n
—
.

1

i &

—
L=T .-
T T

mRNAAR R ik fit
Relative mRNA expressiol

=T N e -

| b
- c (] H
D 1 D L D 1 'l 1 J
CK 50 100 150 200 250
NaC13&F¥/ (mmol,/L)

NaCl concentration
B 12 RcActin mRNA £ E K B NaCl
METEBRERRRAPHREE
Fig.12 mRNA expression of RcActin in the roots
from R. communis plants potting under

NaCl stress at different concentrations
3 k5 4E

TEF|H RT-qPCR il Western Blot #£47 H 5L [H
FARMIBETENS PP — g RIK WL HAE Ry 2%
FHEFEXREED | HICA L THY ARG LA
FEAWE T N S BE N e B BF ST HRE L Actin
PRLELA o BE Y DR M R e TR AR e M, o R VR A )
HFR AP S Z Y B Actin FEH
[F) W) Actin FEA—FF | J& T 2 5L R 5005 , HAE TR 2
L UL Actin SERFAAE A, Actin JE PR 5
FARTE— G55k 1 i [ P PEAR w5, (ELI 25 3Rk i 4
FAORIA], 22k B A EUR S IR AR T A
A Actin FER A E Fe ik, Czechowski Ll 21 pp gy
=W, Bl IF (Arabidopsis thaliana L.) W Actin2
(AT3G18780) Fll Actin7 ( At5g09810) ) & ik 7E A [F]
1 & B BATE I H. Actin2 [)FRIKTE NaCl Jii8
AP R AR E P2 ; Vashisth 25 i 1 55 M 5 A5 ( Vac-
cinium corymbosum L. ) FEAE W IN S IE R B & L, Ac-
tin7 (CF811156 ) &Rt AR R L U A Fa e ; B F4%
(Saccharum spontaneum L. ) B-Actin ( CA148161) 5%
IKFE NaCl e ab B FARFE ™, AR as R,
BEJFR ReActin mRNA 7EAN[R] A9 ZH 2L Fl NaCl Jipis Ab
BN IATRE , IX S AT AT FE R L,

H AT, N2 By i ok = 22 A H] RT-qPCR £
AR M mRNA ZKFJEAF R 1220 BESE P | fi
T E AR BAAE R AR sk AR E Rk Bl
TR IR 5 A% W 28 45 R Ge iy A8 Ak, L rT fE
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