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FEYRSZAAR 3 (decoy receptor 3, DcR3, XK TR6 Bt M68) & 1998 4 Pitti
RM &8 R I —Fhml VA 1 R R SE IR F- 52 /8 (TNFR) B REO, L AML A
% (Completementary Deoxyribonucleic Acid , cDNA ) FFJi [ i HE 1 4w g
300 NMEIERR, NIiHl 29 MEERAE ST H, BRI EIR = %X
(CRD) ,HArF8#4) 35KD, H— N WEiEAA7 . DeR3 fit5 TNF FKKKL
b: Fas Bk ( Fas ligand, FasL)  LIGHT] ( herpes virus entry mediator(HVEM)-L ]
A TLI1A Se5eEdhZh &, JEHHIHA SRR T, A S E Lo e 40 i
FEAGI B G e AT 52, 52 FOBEMR . & Rt . B RS
FHH VAR WK, DeR3 FERRAGH. M. AR AMIRRE . 4. A
B AR RS PR FRIL, AR BRI R AR R R A
IFFge S R 2 20 2 B B G e PR AN R G ME 2L BRI (SLE). =k i 9 Bz 4
2. Y R IR AR R I B AN A (PBMC) H AT AT AN [ R B (1) ey i ELZE fi
Jo KL I S 2 R HP R FE T e A O P B SR IEAHOG, Rl DeR3 72 g 54
HEE . FARVIBRFCR AL S T B A EE IR E L. (H2, HEXT DeR3 1E
IR 1) R A e T LR VE AR 20 B DeR3 B[R] ) 2R TRAZ ML (U FF 70 A
THRE, NP0 DeR3 AEWIERRME, NIRRT« 12 W BRI R AR
BIF 7E SEHS o A SCTE RN B JFAZ R A 3R pET-22b(+)/ DeR3 FEHE LB K AT
Rosetta-gami &l F, &t mscRisfmaith, K15 TR ELER DcR3 EH.
I E I DeR3 2 A4 B A BB 6 24 K A Afl Balb/e /N, 4t — R A1k
AR, 2% TSPt N DeR3 ZrifEdifk (pAb) FIRHTA DcR3 HiowpEdifg
(mAb) FFHIERH T DeR3 BRI . Jy 1 Rl A& - i rT I PER) DeR3 & H,
FATLL pAb NEHHUA, mAb ABEIRFUA, @7 7 XG0 ELISA J7VEHA]
AT TR, DAIBFFUHRTT DeR3 fEMR & A K T e I AIRLAD .

AT ey KE RN KT Rosetta-gami, 7E 5 3& I B A £ 1
IPTG WKEEZAT T, SEPLH E AR Rosetta-gami 1) s kil A
Wi H M EAFTAEES . NS WESEME A E N EA,
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SDS-PAGE. [f]# ELISA K Western blot /P HT&E % & AW, 4iRER: &
BHMEA FEAIRENEAFAE, HREE SRAESEAR 30% LLE,
SDS-PAGE /3 #r & /m X 4> TR & (Mr) N 33 000, £ Ni*™- WHARSERZENT48
G, RIEBEAMLEEIL 95%, [M4 ELISA K Western blot Z/R4ifbEA S
LN DcR3 HglsPifh kAR TG, Wk, WAVRIhEIE. ditb g R
4 DeR3 G A, NE— S ThRe N 28 T Sl

KA ZEVE R sDeR3 ME R T H 2 s ke 2 WHErE R
=REAR, RUNERGE— G, SRS LIS FEx0f Fah AT aifh SR 4
o AL EMEEI sDeR3 Rl R ARSI L sk iz 6 Wit Balb/e
AN, RENRBUARBANIE 1x10° BL R BRI PEG3000 1R 5 H i
JAAMUER Sp2/0 BEATRELE (5: 1), HAT Riapflik$6459%. 4% ELISA J7iki
BRI AT S AR . A BRI e AL B 97 . IR PEPUIRPH M58 . Al A KU e
B, BEATYORBGIR, @EALAMUARERPEDURI 2SS AR IRAF . K2R 4N
BT A R /NBE N, SRR, IR R B2 73 2P UTUE % I Protein
G SEMENTEAA L B sl RS A IE0 HgEAT % . AR RIAAML)S 2 iR HiiA
ik 2x10°%, BUAEAWREN 123 gL, 415N DcR3 pAb HEM5 iR 5
DcR3 Fl A2 SWA40 4l A4 . HAT k%159 4 K] W& 140
ok, A FN 95.0% (285/300), BHYETLFER N 90.0% (270/300), A FRFREE:
SRV R EAT 3 VO ek, JRIRT 4 BRI MEBUIR R 2SS SRRk, oy
A4y 4 PRI DeR3 mAb HIZRASIMANNL R 22-393 | ZZ-394. ZZ-151
fl 77-268. H. DcR3 mAb 7Z-268 1 Ig KN 1gGl (xB) ; ZZ-393
77-394.77-151 {1 Ig WHAN 1gM, FIKFUAZMN N 1x10*~1x10°, Western
blot YE78 ZZ-268 4HMIK 7 WA K B BT W Ry LRI DeR3 B2 H . AT ariy
IRACTM MR G IR B AT 05 MAMEREE IR DL EATYRERR € 43 Wb i LA B
FEREPUA. RPTAN DcR3 pAb FEFTA DcR3 mAb HIRLINHIE, IR
DcR3 4 [ A 4 2R e R e R PR A2 T s a7 A0 I T 43 17— vT
FETF B

BMAE RENZ 55 BRSSP . ik, REELT
PL pAb NELHE B, ZZ-268-HRP mAb NI HLAR MBI 00 ELISA Fik. 1E
FESLIE DeR3 i detr ELISA J5idt, WTHRATRA Thid—Himire (B

II



RS

Bebrid mAb) , 5 ELISA AHE AT DAKRER M5 Ao i & &, A IR
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Abstract

Abstract

Decoy receptor 3, DcR3 (also known as TR6 and M68), a soluble protein, belongs
to the tumor necrosis factor receptor (TNFR) superfamily and was identified by Pitti
RM in 1998. The DcR3 mRNA contains one open reading frame which encodes 300
amino acids those of the first 29 constitutes the signal peptidesequence that is
followed by four tandem cysteine-rich domains (CRDs). Its protein relative molecular
mass is 35000 approximately. DcR3 protein can compete for binding to the TNF
family ligands such as Fas ligand (FasL), LIGHT, and TL1A with the ligand’s bona
fide receptors, Fas, HVEM, and DR3, respectively. Because of lacking a transmembr-
ane region in its cDNA sequence, DcR3 can block Fas ligand (FasL), LIGHT, and
TL1A to mediate the apoptosis which is the most common physiological form of cell
death and occurs during embryonic development, tissue remodeling, immune regulati-
on, and tumor regression. DcR3 mRNA was detected weakly in a wide array of nomal
human tissues such as embry on lung, brain, liver, spleen, colon, trachea, stomach,
spinal cord and lymph node, while at high levels in some malignant tumors tissue
such as lung cancer, colon adenocarcinoma, esophageal carcinoma, gastric carcinoma,
hepatoma, pancreatic carcinoma and some autoallergic diseases such as SLE, acute
intestinal epithelial inflammatory cells, peripheral blood mononuclear cells (PBMC),
silicosis patients by Northern blot. Western blot and so on. In addition, the DcR3
protein level is positively correlated with the tumor grade of the patients. Thereforce,
dectecting the DcR3 level has an important clinical significance in early investigation
of tumors and assessment of surgical resection results. But, the mechanism of this
soluble protein in the cancer occurance and development is not well understood now.
In order to go futher into its biological function and find new strategies for cancer
prevention, diagnosis and treatment, we undertook below studys. Based on the
success of prokaryotic expression vector pET-22b(+)/DcR3, we transformed it into

E.coli Rosetta-gami and obtained a high purity of DcR3 protein through the efficient
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expression and purification. Two New Zealand white rabbits and six Balb/c mice were
immunized with self-made DcR3 protein. Then rabbit anti-human DcR3 polyclonal
antibody (pAb) and mouse anti-human DcR3 monoclonal antibody (mAb) were
produced after a series of screening and detection. At last, sandwish ELISA which
coated with pAb, detected with mAb ZZ-268-HRP has been established to detect
soluble DcR3 and assessed its detective effects in order to investigate roles and
mechanisms of DcR3 in cancer development.

In order to achieve the target protein high expression in E.coli Rosetta-gami, we
cultured the E.coli Rosetta-gami at the optimum temperature and optimum IPTG
concentration. The harvested E.coli Rosetta-gami was disintergrated with
ultrasonication. The targent protein was purified by Ni-NTA affinity column and the
product was analyzed by SDS-PAGE, identified by indirect ELISA and Western blot.
We found that the targent protein was mainly present in inclusion bodies and reached
30% of the total protein. SDS-PAGE showed a new protein band in a relative
molecular mass of 33000. The targent protein purity reached 95% after cleaning,
denaturation lysis and purification. The purified protein showed good antigenicity
with anti-human DcR3 monoclonal antibody by indirect ELISA and Western blot. So,
DcR3 fusion protein was successfully expressed, purified and renatured, which laid a
foundation for the further study of its function and application.

Two male New Zealand white rabbits were immunized with the purified fusion
protein on the back by the multi-point injection. The serum were collected and
purified, a week after the last booster immunization, the pAb protein’s characteristics
were identified. Similarly, six Balb/c mice were immunized with purified fusion DcR3
protein, spleen cells which were collected when the titer reach above 1x10” and
myeloma cells Sp2/0 were fused by PEG3000. Hybridoma cells which excreted
specific antibodies were obtained by selective culturing with HAT medium, screening
by indirect ELISA, cloning by limiting dilution assay. In order to prevent loss, the
hybridoma cell strains which excreted specific antibodies were collected and storaged.
Hybridoma cell strains were inoculated into abdominal cavity of homologous series

mice to induce ascites. The mAb protein was purified by caprylic acid-saturated
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ammonium sulfate fractional precipitation and Protein G affinity chromatography.

The pAb and mAb specificity, subtype, titers were identified by ELISA and Western
—blot. The result showed that the value of purified pAb against DcR3 reached 2x10®
and the concentration of that was 12.3 g/L.. The purified pAb could specific recognize
DcR3 fusion protein and lysate of SW480 cells. The cloned cells were found after cell
fusion and HAT selective culture for 4 days, and the fusional rate was 95.0%
( 285/300), the positive cloning efficiency was 90%(270/300). Four hybridoma cell
strains which secreted specific mAb were obtained. We named them ZZ-393, ZZ-394,
77-151 and ZZ-268. ZZ-268 mAb was determined as IgG1 subtype and ZZ-393,
77-394 and ZZ-151 mAbs were IgM subtype. These mAbs ascites titer reached
1x10*~1x10° by limiting dilution assay. ZZ-269 mAb could specific recogonized
DcR3 protein by Western-blot. These hybridoma cell strains still kept excreting
high-titer mAbs via freezing, reanimating repeatedly and serial subcultivation in vitro
for six months. The successful preparation of rabbit anti-human DcR3 pAb and mouse
anti-human DcR3 mAb set up the basement of the research for further to study the
biological function and provided a reliable tool for malignant tumor diagnosis,
treatment and monitoring.

We finally established the Sandwish ELISA which coated with pAb and detected
with mAb ZZ-268-HRP to detect soluble DcR3 in the human biological fluids after a
series of matching, analysis, and screening. The double-antibody sandwich ELISA can
greatly improve the detecting content of DcR3 comparing with the indirect ELISA
because of using the HRP to direct labeling mAb. The assay had a detection of 124
pg/mL with a dynamic range of 0.5~20 ng/mL on the standard curve. The correlation
coefficients of the standard curve was more than 0.99. The recovery range was 96.2~
110.5%. Intra-assay and inter-assay average CVs were less than 10%, which indirates
a good sensitivity and high accuracy of this detection method.

In conclusions, the confusion protein DcR3 was successfully prepared after a
series of targeting protein high expression, purification and renaturation. Two New
Zealand white rabbits and Balb/c mice were immunized with self-made DcR3 protein.

anti-DcR3 pAb and mAbs with high titer, better specificity were acquired. Sandwich
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ELISA which coated with pAb and detected with HRP labed mAb was sensitive and
precise to quantify DcR3. The established of sandwich ELISA which has high
sensitive, specifity, and accuracy will base a substantial foundation for clinical to
detect DcR3 conveniently and quickly.

Key words: Decoy receptor 3; protein expression; polyclonal antibody; monoclonal

antibody; enzyme linked immunosorbent assay
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