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[ Abstract ] Objective: To effectively express human M-CSF soluble receptor in tobacco plants and study its anti-M-CSF
activity. Methods: The plant expression plasmid expressing recombinant human M-CSF soluble receptor with C-terminal
His-tag and endoplasmic reticulum retention sequence was constructed. Then the target gene was introduced into tobacco
genome by agrobacterium tumefaciens-mediated transformation. PCR and Western blot were used to select the transgenic
tobacco plants. ELISA was used to evaluate the expression level while colony forming assay was used to test its biological
activity. Results: More than 50 transgenic tobacco plants were developed. PCR results showed the insertion of target gene
into tobacco genome and Western blot results showed the expression of recombinant protein. The recombinant M-CSFsR
was effectively expressed, however, the expression levels varied among different transgenic tobacco plants, with the maxi-
mum reaching 1.92% of total soluble protein in leaf tissues. The tobacco-derived M-CSFsR could inhibit the colony for-
mation of J6-1 cells. Conclusion: Bioactive recombinant human M-CSFsR was expressed in transgenic tobacco plants at
high level.
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FEIRT ML IR 0 L B R | LM e A R P 4
':P[”i;/ﬁx:% A& ( macrophage colony stimulating factor re-
ceptor, M-CSFR ) JFU& 2L A c-fms 2R 15, J& & & R %
B 5 3Z A4, AT B BAT % M 32 /8 ( macrophage colony
stimulating factor soluble receptor, M-CSFsR ), HZH M-
CSFsR [l M-CSF (9155 &1 , A bLan i N 1R 7
TR AN E

W A= W) S 07 e BAT ARAIG TG 15 G S50 L Bt
A aTs, B Emy R ah Rk 25/ A
F A SN AL (1o AR b
WERBHAT W) #1555 T 24k i 240 A M-CSF-
sR, 5 AR 490 A 00 S e O A1) P95 1 52 A4 26 24 ) i
LR R

1 #MB5EFZE

| RPN e T & S

T AR A pBind38 1y v FE B2 B 2
YR H R B 2O, R AT I DHS oo AR TS AT 18
LBA4404 A PRI 5 J6-1 05 NC-89 A 5
= A7, BamH I A1 Sal T BR i 44 P9 U)#f | Pyrobest
DNA R4 ity F TaKaRa 22 H], T4 DNA % Hz i 19 A
Invitrogen A H) . R H R R( CB) . FAFE R( Kan ) .6-
REILIES( 6-BA ) W[k £ TR( TAA )l Sigma /A A ™7
fifo Chelating Sepharose'" J2 M #: £ & Amersham 23 ]
ko M-CSFR $iiik RE2 J A4S il °
1.2 YRS B i

AT L vike T 1EH A M-CSFR Jifa 4 X i) fic {4 25
AR B, IR 4 DNA J3 91300 5E GIE 52, AR5 LA
BRI &R E S AT I S, B 51 PL
5'-CTTGGATCCCATGGGCCCAGGAGTTCTGC-3", J2 In]
514 P2 & 5'-GCGTCGACTCATAGCTCATCTTTGTGGT-
GGTGGTGGTGGTGGTTCTGCTCAGAGCTCAAG-3", H e
E1 519 BamH 1 BEVIALE, T 51976 M-CSFR 45
B A BT 5 i A g B 2H 2 R AR 2 L P 5T I T ER
59 ZAL% M1 F Sal 1 BEYIAL s )7 91 . 4% B
K2 d H & - B Pyrobest DNA B4l PCR §7 44,9~
R BL 975 bp, MR i BrOUI R BRI H ik [T Wi 1Y
B o H B R BRI ) 3R 3K 3K pBind38 43 il
BamH [ 1 Sal T XA, M BoFn 84 5 EA T4
54k DH5 o J& 32 AN AN TAT , 75 Kan UMk b Pk FH 4 5
R, SRIRUBTORL , 28 PCR I ) 48 5 B I/, i 3 VR il ik
W EA R IAEANR pBind38-M-CSFsR 5 AMUR + HEAF 1
LBA4404
1.3 AHW) 3545 e Al SRR A

H 60 d B B 0H R0 TE B A 2 O R DIz 0. 5

em F/INT7 B 7 AR IR A 3T A B TR 10 min, JC
HEAL T , % 3 MS1 553755 & 6-BA 2 mg/L Al
1AA 0.5 mg/L)H ,25CHERE R 3 d; SRS # R 31 MS2 35
FEH( 45 6-BA 2 mg/L.IAA 0.5 mg/L Kan 200 mg/L F
Cb 500 mg/L) SRR SR 2 ~3 Ji] 442 ~3 em AYPIME
BN ARG IR ELC & TAA 0.5 mg/L)H, 1 JE G B
R, TN K E] S ~6 om B, AR B E TR,
1.4 BEILIRERRE PCR KGN

FRAE AT A M-CSFR 254 4546 388 5 51 33 F o) —
Xt 5] #) P3( 5'-TGATAGAGCCCAGTGT- 3" ) Fil P4( 5'-
GTTCTGCTCAGAGCTCAAG-3" ), 4% SCHk[ 7 1f% 7 ik ik
AT HHEEAE R DNA P52 ORI 3 B PCR &3, B Yl Bek
&4 860 bp.
1.5 MR P BURN 28 11 B 30 S5 5

2 g MEREIE RO B R, A T ml & R
W ( 50 mmol/1L. Tris-HCI, pH 7.5,50 mmol/L NaCl,
400 mmol/L J#4¥%,5 mmol/L EDTA,1 mmol/L DTT ),
A1% 8RJE 10 000 v/min BOWCHE B, bR RE
520547 10% SDS-PAGE HiJk , 4R 5 5 # 1) NC Jis
b, JH M-CSFR 401K RE2 #6473 MR FH EDB s
1.6 ELISA {46 I X 55 rb 85 20 25 1 ) e ik

FREL 0.5 g Bl i, VR AU A 1 ml A28
#( 0.008 mol/L Na,CO,,0.042 mol/L NaHCO,,pH9.6 ),
FEHEATAIH  9RJF 10 000 /min B0 008 FIEW, &R
SCHRL 9 107 k64T ELISA E .
1.7 SEVRIE RS 30 DN 7 AR e v o 2 2 R

8.5 g BTEEM: F i B HE, N 50 ml [ FEZE v
#( 0.5 mol/L NaCl,20 mmol/L Tris-HCI,50 mmol/L B
M, 100 pmol/L PMSF )HEAT 57 3 FUE 75 e W, 190
J& ,_EFE Chelating Sepharose " 24 , 14 300 mmol/L
WK IR V5% JE 068 , 228 3o 37 BT L VA 4 6% TR 3 D L R B D A, AR
FRIRER IR (Y M-CSFsR. £ 75 T8 )% S 56 2 IO =y
W ST I SRR R I AR 1 pe/ml (Y M-
CSFsR, F IS B 2H M-CSFsR 5 RE2 SE7E 37°C & 1
h JEINARZR S A 3 L, LA PBS 1A % Ak 14 4l A
RAH L B2 L) A 3o

2 & R

2.1 EEAFE AR R BRI 3R A

pBin438 #54H7 CaMV-35S Jg 8 F . Nos £ 11T DL Jk
FHF i i AR e 3 B Npt 11 55581, J2 s U ) 228 3
A, T-DNA XZ5H an (1) FT7R . PCR 73 (1) X 35k
HARARLE A DIRER A2 & M-CSFR ZF X N % 3 4~
P PERRAE RESS B0, 768 R i 385 PCR 5L n 6
AEH AR 2l Ak AR 2 N B M B AR S (R 8 R
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pBind38 ZhAk T Br it udiA KL, T ARAKZL PCR FI

IR ] 11 PR 70l A I o R 32 S AR S AT B
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B1 FEHERIEHME T-DNA XEH#

Fig. 1 Structure of the T-DNA of recombinant expression vector

2.2 HEAFALIER S E

REMLLEEL 20 PRYTME 1, $2 L DNA J5, R H P3 I
P4 54T PCR %78 , 45 R AT sk v 24 ml A e S
) 860 bp £%7tr, ¥l 2 s 6 #RHTME: M ) PCR 45
He AR E AL B IR AR AR B AT FE S PCR 45 . AN b
BLEEE 1 ARPUE B, R4 T 8 BRI SE 5, il 3 B,
PUMEM TR — 4 T K2k 33 kD 44T, R
AL AR IO R R R A . DL RS RERIH
(LR B2 A B M B L R AL P i HL AT LR A
ZH M-CSFsR.

B2 M-CSFsR #EFE 1k PCR il 4R
Fig. 2 Genomic PCR analysis of M-CSFsR transformants
M: DNA marker DI2000; 1: Negative control, untransformed
tobacco plant; 2: Positive control, pBin438-sR plasmid;

3 ~8: Different transformed tobacco plants

2.3 HAHEARKEHNE

B 1 g MR A1 )5, ELISA J5 B 5E 6 MRpitEl
FRHE 4] M-CSFsR 92 157K, & BUAS [ Fl bk 6 14 7K
FEZERIBAR, MM 1.1+0.7,35.2+3.6,14.4 +1.2,
72.0+5.3,7.2+1.1 f10.7 £0.6 wg/ml, 5351 &5 i F
PR 1 0.02% ,0.80% ,0.48% ,1.92% ,0.08%
F10.02% o A Ak 10 K0 AR AR % AT Kzt M-CSFsR (1)
FKik,

2.4 EHEAMTEHES T

1T A R J6-1 = Rk 45 & M-CSF Fll M-CS-
FR,J6-1 2 A3l o =3 4 S 0 I B MR LS54 B
EF M 355 , 4 95 T8 BSE B M-CSFsR AT D RH W —
FHFIEAE R, 0 Jo-1 AR SR TSI . wniE 4
JE A A S AR B4 R R0 R A 2 B S RE A k] J6-1 2
JH T TR A, I AR B JR ) M-CSFsR 7] ik 2% 1 46l
J6-1 4l EEVEIE i P <0.01 )3 TP AISE 3 v, RE2 A
LAl M-CSFsR (936, S5 7% 5008 2 = T M-CSFsR 41
(P <0.01),5 PBS 4 1A 5 1k 1) 40 5 41 G W 3 1 2%
F(P>0.05),

B3 M-CSFsR #EE &1k Western blot 5347
Fig. 3 Western blot analysis of M-CSFsR transformant
1: Pre-stained recombinant protein molecular marker
( RPN80O ); 2: Untransformed tobacco leaves;
3: M-CSFsR transformed tobacco leaves
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57T AR FH T 22 Fh PR 5 2858 BB , WnAE 28 R ¢
AR AVEH TNF RIS PR SZAR DT TNF-o Y377 HUS R A1
FOR L M-CSF AR ML 2R 58 AR5 1 2 Ge v i
BLVEFR AR PR, 76 F IR b P98 B9 | B9 L9
TB PN i A G g v B8 T G LR Ak, Rl
Pt M-CSF 167 I RE R —FP A BhiG YT F-BL .

4 MAERIER M-CSFsR 3t J6-1 200 & 5% 2 R B 4E

Fig. 4 Biological activity of tobacco-expressed human M-CSFsR

PBS: PBS group; C: Control tobacco fraction group;
T: 1 wg/ml M-CSFsR; T +RE2: 1 pg/ml M-CSFsR plus RE2
* T compared with PBS or C group ( P <0.01 );
# % T compared with T + RE2 ( P <0.01 )

FATUAAE B TAE R R 2 18 2804 pBII21 4
T M-CSFsR H 4 FRA A, 4 PCR FIER [ B3 55 50 iF
SEARAR T HAL IR, {3 M-CSFsR (932 35 7K F H AR,
LR 200 ng/g MR, S TR AT EAR
0.004% , ifif H.th F ¥ A gifbbric, st j v 2 e
ST TETE BSE 5, JC VR I 5 S A oA A W) 2R 0
'@[ 12] .

TEARHIFFE TP B ATT R AN SR s 2 v S A 2 1 R
KKV BB — A m RO &Sk
pBin438"* i A (1 T-DNA X A U0 F 45 i A 2 4
CaMV 35S JH 875 51, v] A R = 5 S KT 5 A5 4R
FEMEEE Q FF) (TMVQ ), T DL B e ™ I
PO AT DA = AR A B AR P i Rk . kL 7
FULE AW C R LN AESF R
KDEL ), ‘& AT DAHE = AR A FE R i op i 3k, O
Bl 9Z 8 T 8 7K T3 1k AIMIE SR TR ) 2 ik DR AR 4 )
R S b T B, T 4 R M . M-CSFsR
R K- i B R R - A 6 BRI AL s AR B 4 BRI
FRAFRE T 20 5L FEH 1 BRI K
(AR RE R, M-CSFsR 1 3k BRI PEEE A 1. 92% , ik

IR T 24 480 %5, iX A48 5L 5 [ A2 2% 4 oY
D i B A5 AR 0 AT i v 3R AS AR R 1 R e 3R 1 7K
AT L S PCR A B S B E SR AT
RIS T = # 3k M-CSFsR M5 AL JH Bt #k . R [R)
AR (18 23R AKOST- A 25 AR K, 36 S 76 R A7 A1 I 3k R 3 3k
LR 2R 3 3 A ) R, 5 ) HL 3k K - 1 DR T R
A AT P8 i [R]85 A8 1A 400 i 35 TR 4 PP oA A
TR SE DR 95 DL 5 o 28 SR Ak v 378 A 07 B 30T A 32 R
SERYTE T35, 1 EL AT BEAH A 245 DA MR SE A

] WAL AR R TP RS A R R — AN
W7 AARAEAEY) R4l 33k M-CSFsR, i T8t = 46
EhRZ TER AL EHEN . AR, 7EE
HEAM CAIMA 6 SRR M AR, ol LIk
H & 22 4 J& 5E A1 2 A7 ( immobilized metal ion affinity
chromatography , IMAC )Y J5 1 J7 (e 1 R 45 15 40 B 1
M X R 12 0 A% R Ge i 4l
CEAE A, N T e Y R 53k A5 ali ik 41 R
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0. 05 ) ; 3 PRI A0 41 Bl A= 4 0 s 45 1, 97 s 0 e A
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