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Abstract

AIM: To construct a prokaryotic expression
plasmid of human soluble tumor necrosis factor
receptor 1 (STNFR1) gene, induce the expression
of sTNFR1-maltose binding protein (MBP)
fusion protein and investigate the bioactivity of
expression products.

METHODS: The total RNA was extracted from
HeLa cells and used as a template to amplify
human sTNFR1 gene by reverse transcription-
polymerase chain reaction (RT-PCR). The PCR
products were cloned into T vector and sub-
cloned into plasmid pMAL-c2x, a prokaryotic
expression plasmid. The recombinant plasmid
was transferred into Escherichia Coli JM109 and
induced by isopropyl-p-D-thiogalactopyranoside
(IPTG) to express fusion protein sTNFR1-MBP.
sTNFR1-MBP was purified by amylose resin

affinity chromatography and identified by se-
quencing and Western blot analysis. The bioac-
tivity of sSTNFR1-MBP was estimated by MTT
assay.

RESULTS: A 558-bp fragment of human sTN-
FR1 gene had been amplified by RT-PCR and
successfully cloned into vector pMAL-c2x as
recombinant vector pMAL-c2x-sTNFR1, which
was confirmed by DNA sequencing. sTNFR1-
MBP was produced in Escherichia Coli with
PMAL-c2x-sTNFR1 after IPTG inducement, and
SDS-PAGE showed an extra protein band which
was 66 kDa in size. The bioactivity of sTNFR1
was identified by Western blot. MTT assay re-
vealed that sSTNFR1 effectively blocked the TNEF-
a-mediated cytotoxicity on QSG7701 cells. The
cytotoxicity was strengthened with the increase
of sTNFR1 recombinant protein concentration
(0.2, 2, 20, 40, 80 mg/L), and the rates of cell
death were 69.98% + 1.52%, 60.05% + 2.18%,
46.27% * 2.48%, 37.02% * 3.17%, 1.83% + 0.59%
and 1.71% + 0.61%.

CONCLUSION: The fusion protein sTNFR1-
MBP with high bioactivity is obtained success-
tully, which lays a foundation for further study.
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-B-DF¥ L HEE(IPTG)iH FE AR R ik
sTNFRI1, YAZABENG 5 Fo BT ik SEAL T 205
8, H 3t E W& G 34T )7 7)) 5 H FeWestern blot
B2 MTT#HMZ EAE G EYFERNY
m &

£ER: ZDNA A7) 4 Hr F=Western blot%5 2, 2%,
HMET ASTNFRIZAFELAR TEA; £
IPTG##FTF, TR ¥ H 4L KASTNFRI-
MBP#4&% &, SDS-PAGE 2 ®#£66 kDakt
A — 4R F0; 4L STNFRI-MBP
GRAE G % Western blotiE £ B A A M5 &
ey AW EREERMTTH®) R 7 7T A K3
TNF-03QSG7701%) tm il - HAE A, M5 &
LR G R 8938 (0.2, 2, 20, 40, 80 mg/L), *F
TNF-o28 At 5 52 649 4 ) 4 JA 38 5%, 4 L st
T FARK 4 69.98%+1.52%, 60.05% +2.18%,
46.27%+2.48%, 37.02%+3.17%, 1.83%+
0.59%, 1.71%+0.61%.
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1.1 #H QSG7701 A AU 1 I 4f Mk e b e
K24 A S 2 Bt s BEBO0T =5 TR, TMI109 Hh 3k
% RAE, pGEM-T# 44 H Promega A H, ik #,
pMAL-c2xJi FINEB/A 7). TagDNAER A i
T,DNAIE /. Sal 1, EcoR 1 I [ TaKaRa /s ),
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MMLYV i¥fi % 5% g FITPTG H Promega s 7], DNA
B AR S FIQTAGENA |, SEHH# i
I ANEBA ], Z 20, —HIEEH(DMSO0).
BEME I (MTT) [ SigmaZy 1], TNF-a. %4
AsTNFR1Z wfEHi{AE HPEPROTECHA H,
Western blots Il 1) &) [ 18 4% 23 7], TRIzol
Reagent RNAZM 9« DMEM(EHH) B4 1
T8 H 2 [E Gibco BRLZA w7 i, ik I %2 -DIW
B A W A A .

1.2 7%

1.2.1 RT-PCR¥ ¥sTNFR1 B # K ¥ PCR5 )%
H#\STNFR1 cDNA4: T4 e it, th EHgir 2
wA . W51 5-GAATCCATGGATAGTG
TGTGTCCCC-3"; hif514): 5-GTCGACGGAT
CCTCAAATGATCAGGGGCAAC-3'. HHeLa
JiL PR RN AR by 8 3 s i, R RT-PCR
TP s TNFRIJE DN . 008 55 Y 4514 2 IR
MMLV Y # i B 5 AT, 04 5% 2E [ cDNA
ZPCRYME3K43558 bp K/ H I 7 B PCRR
W44 % h: cDNA 2 pL, TagDNAE450.5 U, 10
X Buffer(Mg™")5 uL, 10 mmol/L dNTP, 4 uL, 5|
V%25 pmol, MM ZE/KE SAARI50 pL. PCR%
fF:95°C 5 minTiAE M, 94°C 40 781, 55°C 40 s
Bk, 72°C 1 mingEAf, 32MER )G, 72°C 4 fif
15 min.

1.2.2 M3 R4 R ik PCRIMLIAL)E, 2%
R FHTE AR R, R85 WEAHN “T” FRiDNA
i, NiHISal 1, EcoR 1 XUEEY) HsTNFR1FE D B
B, 5 MR D) G MpMAL-c2x R DN AT $2
T, B N2 AR IM109, BRERPH 1 50 e, %
FiF 54100 mg/L2 75 % = ILBE IR
K BTk, Sal T FEcoR T XUEGY) 73 #r, W
Pt D7) 565 5 110 BH Pk T P 32 b IR 2 ) A T
ESE.

1.2.3 T4 % aWiFFRER AR BRiks
WP 5640 1R BH P v B RN 5 100 mg/L2
H 8 R MWLBR R PR 5598, N JEB-D-
I EEIPTG) B T EAIE AN RL, SR
SCHR[S ]38 20 B 1 e A ) Rk 4 A 26°C,
0.06 mmol/L IPTG, 200 r/min. KA #1554
100 mg/LE % ZMLBP A K, HL
1 2 1004 T4 100 mg/LE %75 2 EZ LB 37°C
P35 £ K B (HA 0 = 0.5, JIIPTG%0.06
mmol/L. 26°C 4k4L: 4% 6 h, B0 S 5 15
&, SRR B, 2t e ST IR A SR TR A 1
& it Jis FL Yk (SDS-PAGE) /3 W K IE I F 41 2R (1.
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W @ 5 1.2.4 0% & #9448 1200-500 mL7 13100 Lane 1 2 3 1 pMAL-c2x-STNFRI
ABF R B A A i k2 g N - o BYBBLIETE. 1: DNA
Tk Rgay  mELECEHEEMLBEIEIN R, e

AsTNFR1-MBP
ARG, FIE
THEW, AFZ
3B by 36 4Gk al b
R, ERA— R
5 22 I E &
e R A AT %, B
BT &K E A
% AR B W kAT
SR — T
kAo ) A7 1

RILFA N FEFRIE, WOH B A 75 Wi an B,
5000 g 030 min, WAL B35, ¥ E3ELAL © 4Lk
PR EER A TR, JFH 10 mmol/LZz %
Bl e R A K T 44k SR FISDS-PAGE
I3,

1.2.5 Western blotti| & 205 & 4 ARSI E
SDS-PAGEZr )i, ## 2IPVDFE b ([R] 47 2%
BRI 25 oA R 5 IR, 4°CH#RZ FLIK 70 min, 100
VIH K. B se B AR 2o gt n] WA H I A
gk, TBSYEIR2IK, H50 g/LIARW ¥ I TBST
37°CE M1 h, PVDFE S fhi AsTNFR1Z 5o
YUK 0.1 mg/L)i &2 h, TBSTHES min X 3
&, SHRPFRCHIFEHTAIgG(  3000) =7 &
1 h, TBSYEV10 minX 3, 0.1 mL/cm™ & IECL%
IR, W= NIRRT, W R R
1.2.6 L& G 6 A4 5 E e T (MTTix) B
QSG7701 A F¥E4N MY, s TNFR X TNF-a 41 i
BRI PRI . 13 i vk B 491 X 10°/L,
HRO6AL AR FL NN 100 p L4 B, &37°C,
50 mL/L CO, M WA FE 45 A I 3G TR A 7 & i
B B2 RIS K AN AR 5 1) B4 85 FIsTNFR 1 -
MBP(0.2, 2, 20, 40, 80 mg/L)510 ug/LITNF-q
T4 CHE2 h, £5 40 EE 58 H R 5% B3,
A100 pLASFIHRE ISTNFRI-MBP 5 TNF-aff]
REY), HABeNE AL, HQSGT70141 sk
MAL(QSGT7701 40 i ik £ 1% Z DA TNF-o) #l
ZHALCUINDMEM); BEFLIMAZIKE A1 mg/L
LR H FD; W RTFRBURNCO, R 77 4A, 7E37°C,
50 mL/L CO, HMIFRIE AT T, H59724 h;
FUIIAMTTHB(S g/L)20 pL, k4R 754 h; &
1ERR R, ANOWSTEAL N B IR IS, BEALINA
150 uL DMSO, ¥ 10 min; 7EEEbR{ -k FES595
nmPE A, DL EFLRE, e & LSOOG A ).
STNFR I TNF-ot QSG770 1 41 Jif 7511 11 11 43
F R A AT STNFR1(%) = [(S256 1A -
X HEZHAE)/A FEALA ] X 100%.

2 R

2.1 STNFR1 B K B 44 F2pMAL-c2x-sTNFR1
FRK A ME NHeLaZl L mRNAH
I RT-PCRIEIHIA 3G 1558 bp K/IMEIEED
B, ik 35 R H 4 B AT B BH P e, IR
ST RIDN A #(98-123 4 351 4)5-GAATC-

BgPfa; 3: BgUImT.

7743 bp [
6223 bp ]

a—

CATGGATAGTGTGTGTCCCC-3'; 626-656
HRIES I 5'-GTCGACGGATCCTCAAAT-
GATCAGGGGCAAC-3)iIFEHKBT&H
sTNFRIUJER J7 Bei A EEZ4HpMAL-c2x-sTNFR1 %8
FE(E 1-2).

22 TMEGQWELL A B EASER TIRE
ZIPTGYS 3 o A 4 R 2 fF /T SDS-PAGE /)
BT, ZEFAXS 23 T (1) 4 66 kDakb Hy BT B ¥ AT
f— 4k E F A, SsTNFR-1ESE A D 72—
F(E3). ZIPTG T 11 T2 L R T RE TR, B A5 3
Z41iR I P Ve B B I S5 AN 2 KT 2 B 4lidk, 153
TR AL Rl B 1 (E4).

2.3 Western blotte M £ 40 %& & H4 44 FPVDF i
FSTNFRIEA E A S5 RPTAsTNFRI 2 wifE
iR N G, SHEbRd i EPiRlgG R M G, ECL
s, B I by W45, T BEIM 109
S pMAL-c2x/IM10934) A L2 €8 [ i (15).

24 TUEQW AN FERGN T SR EYIRE
AR IR 84 755(0.2, 2, 20, 40, 80 mg/L),
X5 TN F-o 20 10 25 2500 1R 00 5 1 FH 38 5 (40 B 2
ToRAK IR H69.98% +1.52%, 60.05% +2.18%,
46.27%+2.48%, 37.02%+3.17%, 1.83%+
0.59%, 1.71%=%0.61%), 43 /% 440 mg/LJLF- 1]
58 A= BT TNF-ouff 41 i 25144 H (1] 6).

3 e

KRR, TNF-off T 2h RERE8 (1 & A4 R
JEE 1y s B R P R A VR R H AT IA
A1, FF Iy R SR 0 1A AL ) 2 AR JUAR T 45 4
GRRVER M, B« —dT 7 U TNF-o2k
)2 Dy e AL T 1 b5 40 i 3 52 AR (TNFR 1A
TNFR2)[ 255K 9B, W PETNFR(sTNFR)
Ay JSZ A 0 70 DXL B 1A T AR P B L A 25
Nk, W AR, P S TNF-a4i 4, B
A FTNF-alff5 5455, 5B TNF-alf)
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CTG TCG ATG AAGCCC TGA AAG ACGCGCAGAC TAAT TCG AGCTCG AACAACAA CA ACA ATA ACA ATAA CAA CAACC TCGGGATCGAGGG AAGGAT T TCAGAA TTCAT GGATAG TGTGTG TCCCCAAGG
10 20 30 40 50 60 70 80 90 100 110 120

GAAAATATATCCACCCTC AMATAATICG AT TTGCTG TAC CAAGTG CCACAAAGGAACC TAC TTGTACAATG ACTGTCCAGGCCCGGGGCAGG ATAC GGACTGC AGGG AGTGTGAGAGCGGCT
130 140 150 180 200 210 240 250

w.umumtmun.lwuumluu i m.wtm Jmlm.wu ulmamw.m Mw

CCTTCACCGCTTCAGAARACCACCTCAGACACTGCCTCAGCTGC TCCAAATGCCGAAAGG AAATGGG TCAGGTGG AGAT CTCTTCTTGCACAGI GGACCGGG ACACCGIGIGTGGCTGCAGG AAGA
250 260 270 280 290 300 310 320 330 340 350 360 370

ACCAGTACCGGCAT TATTGGAGTGAAAACCTTTTCCAGTGCTT CAAT TGCAGC CTCTGC CTCAATGGGACCG TGCACCTCTCCTGCCAGGAGAAACAGAACACCGTGTGCACCTGCCATGCAGG T
380 390 400 410 420 430 440 450 460 470 480 490 500

2 pMAL-c2x-sTNFRIZZIZBVNIELTE.

3 SINFRIBEKEINRIXERETE. 1- E [ FiMarker;
2: pMAL~-c2x/JM1091% FJ5; 3: pMAL—c2x/JM109i%5 5
H; 4: pMAL—c2x—sTNFR1/JM1091% 5 /5; 5: pMAL—c2x—
STNFR1/JM10915541T; 6: IM109(25 ).

Lane 1 2 3 4 5 6 7

. [ 5
97kba
66 kDa “ - - ;
43 kDa .
31kDa
20 kDa
-

4 MBP-sTNFRIZZEEBLLIT. 1: E 1 FiMarker; 2-5:
4l JERYSTNFR 1-MBPEZHZE [; 6: pMAL—c2x—sTNFR1/
IM10915 355 7: IM109(Z5E).
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Lane 1 2 3

B 5 Western blotSFEMAEH. 1: IM109(%H);
pPMAL—c2x/JM1091% F/F; 3: pMAL—c2x— sTNFRl/JM109m
=

Sa.

80

i

g 3
T T
,_\.‘

HHIETET -2 (%)
3 88

= N
o o
T T

o

1 1 Il =1 |1 /= |

0 02 2 20 40 80
STNFR1-MBPZ5 [ Fi 74 (mg/L)

6  STNFR1-MBPXSTNF-o RIS 2N I ERD.

AR L AR R IAE B R M S 30 (FHF)
1, TNF-o 53 1 -4 H SR 2E 3 222 1 1 TNFR1
A S T NS P A S A AT T R v, I
W sTNFRI1KFFETNF-a/K ¥ F+ i I+, 2
STNFRIZK VAN FTNF-a/K A, M il 5
Z I TNF-afigt% 5 40 m TNFR 1454 1 e 2
B, LA sSTNFR 1 Y4 5, 1H A
RIS TNF R AT R, A LA R IR A
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7T, R TR VLA P “sTNFRIA
TR AT TR N AN

TNF-o 52 1) 72 T 1E 3 4 s 1, A7
FET 2 Bl 4 fu B IfT, WHeLadi fiu . A&
WM A HeLadll J #E HUSRNA, #45 AsTNFR1
() 4 g i (X L IR c DN A 1) 1147 ¥ ik 3 4 %
sTNFRI1# 4554, I RT-PCRIKTS T 11558 bp
/NI E ) Be s TNFR1A 4 il (1 JE R, A4 3 T
F4H JFRipMAL-c2x-sTNFR 1V 5[, 28] A
ARZAFIRIN 7, AF 53k pMAL-c2x-sTNFR1
A FE R TRERE, Bl 2K 7 5 Loetscher er /™'
HIFPAILE, 5 R oed—8, LB, H
sTNFRI1JTHIIE i Hudi A 2] TMBPJFH 2 J5 {4
ilE T sTNFR1E H #8501 IE i 2.

A S RN I pMAL-c2x 2 75 K T i v 5
B I Rl Gt Rk k. A KA Rimal E
FEDA, giid 22 SRR ((MBP). fEmalEFLaZo 2

W5 S 24 TtacMImal ERFE R A 577 A
SRS R RIE. T HEEAYS LN
J% SR FAIMBPRL G, 2 T AR AR EM, H
AL E R AT E ATk A A MB PRI & S .
ZIPTGHT, HIMIERAE R HIM109 % %
ik, 4 SDS-PAGEHE [ HLIKAL NG S 5L, K
731 pMAL-c2x 7 H AR [1IM109 5 743 kDa
LB —E AW, KT R A NMBPE
L7 SR A AR TM1097E66 kDakk Hy
W—H Ay, mIM1094E L. K% FpMAL-
2 JTURE B A A FR T M09 M A 175 5 1 T 4 T ks
FEALTMI109 B3I JC I, U W 2R (A 1 B0 2 i
A sSTNFR1HE R R B ) 35 41 300 iR 1A 1)
A HE A, SE AN T EANS HINES
EAT T 582 £ Western blot% 5, %
H BB sTNFRURR S PR PUAAES S B, 1T 2% Bl A
2R TG SN, AIE S % AR AT STNFR 1) 7
P& . DR IE B AR I 5 O K 1 ek 5 R T
PR AKX TMBP-sTNFRIFI&HE . 2UEk
WG 2 R E b alifh, B — 2013 30 T s gl
sTNFR1-MBP.

FEAK W) A W A PR R T R AR
sTNFRI{E/RSN S TNF-a4s & ), W BB TNF-o
() A= 0 2 % P 40 6 TN F - o f 40 B 85 PE 1
R B TE . S E A T AR 308 2 N 4
QSG770141 s 5. TNF-a X} QSG77014H g &1tk A
FH I e e 25 SR RSB 20 M i A0 0, B LA mT LA AR
T4 M 7 7 10 7 AT, WIMTTYVE . “H-TdR#

Nk SRR R O6ILS%. HATMTTLH (%
CL) 32 TR0 00 40 P 1 444 58 s 2 4 i 2 4k
FIFTA-SIAMZET, HA BRI, Pk, 4
RATRE. EREMEL . REE S, TORO G G
Sl L T T 300040 O AF . AT
FMTTiEH TNF-aBUK QS G7701 41 HudhAT 4l
0 273 1 0 s 2 B, B T 4 R B R
X TNF-oc 4l FRE RN M HIE 3G 5, ok i
40 pg/mL LT A 5 4 BT TNF o 40 i 24
F. B4k B SRR (1 — 21 3% 9 sTNFR1
I AP S AN e i
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YYD ERGE+ARADHIAEZALALKRE B

RFRR b B o e 5 ot T R W2 B e By TG RE RS 5 S e AR () o [ b g S £ 45 5 L
UHAGZEAR SR, 7 172007-07-27/29 LG AR AL AE 42 50 7 Hh i = AE A FF. 2007-274 K ARAE, 2007-28/29 11 4
KL G 5H ARG, KoK 2 008 ) A4 L AR G BEARIR A, JEIMT AR SO, S el
FRITE SAR TR 12 F B UGk B30 2443 743 [2007-3-3-027([F)]. Z 4 i HI R AR T WO 23 55 28700 0 (135 48
PRGBS U R b e 5 A 6l S I K TAER . Ak, AbRL B IR WA BEif =
5 N 3 LU BT 55 B SR PR R 2 . R AR 2 2 AR 43 BUE SC IR A DG 2 08 A

1 EXAST

(WA RMEARGHEREEE . B B IF L PR &12)7 . UMt E; () PalE &5 &g
PERFROW) BFEF4EAIR RIS IR LA KR SRR (3)rh G Be 45 A 0 A R AR 20 250 5 SC R 9T (4)
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