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Abstract:
fusion gene sTNFRII-gAD, which encoded human sTNFR II and the globular domain of adiponectin (gAD), and then expressed it in
mammalian cells and analyzed its anti-TNFa activity. First, sSTNFRII cDNA was obtained by RT-PCR from the total RNA of human
peripheral blood lymphocytes, and fused in frame with gAD gene. Then, the fusion gene sTNFRII-gAD was cloned into the

In order to get soluble TNF receptor (sTNFR) II with good neutralizing activity against TNFa, we constructed the

expression vector pAAV2neo to result in the plasmid pAAV2neo-sTNFRII-gAD. By immunofluorescent staining with monoclonal
antibody either against TNFRII or against adiponectin, we demonstrated that the pAAV2neo-sTNFRII-g4D-transiently-transfected
BHK-21S cells were positive. To obtain G418-resistant BHK-21S/pAAV2neo-sTNFRII-gAD cells, we cultured the transfected
BHK-21S cells above in 10% FBS containing DMEM media with 800 pg/mL G418 for 15 days, and changed the serum-containing
culture media to a serum-free chemically defined media so as to change the cells culturing style from adhesion to suspension.
24 hours later, we harvested the supernatant of the culture for sSTNFRII-gAD fusion protein characterization and anti-TNFa activity
analysis. With monoclonal antibody either against TNFRII or against adiponectin, the Western blotting analysis showed that the
sTNFRII-gAD fusion protein was expressed and existed as monomer, trimer and multimer forms in the supernatant. The bioactivity

assay demonstrated that the sSTNFRII-gAD fusion protein had the ability to neutralize TNFa so as to inhibit the cytotoxicity of TNFa

on L929 cells. Put together, this study has laid the groundwork for large-scale preparation of sSTNFRII-gAD fusion protein.
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MIRIT A B e g R F B, AT TNFR
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I E—F AL TNFa #5907, ©R—FaG &
H, Sl K sTNFRIT 3 H 451X 5 1gG [H) Fe FE A
Sty X Fil G T AE T FL S W Al SRk . 15 Bh T
Fo 1Yy ZRALVE I 4550 TNFa Y BE 7 A N
STNFR I B4R T 50~1000 55T, H 44 mli
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AL pGluc-Basic kil [ NEB A #]; Max
Efficiency DH5a™ I#J | Invitrogen /A &) ; pBluescript
SK JiKr Ay s B Kk PR R I 58 o R SE 0 & AR A
PAAV2neo JFoki, BHK-21S 4 ik 5t Fom A4+
BE2p Ao TR AL, BHK-21S 4l E 23 JC I s B iF
Yk, FEAT MG FAAERT RO REA K, FEAS AR
3 BRE I G I T B R 5 LKO21 TR RBUA BT AE K
Fetks L929 401 H £ [E ATCC, HIE 10% i i
i 1) DMEM FiF iR 55 5% o
1.2 EZRAFFIMH

PR M N DTG S % el . & Marker, Gaussia
Luciferase Assay Kit ) Ff NEB /A #]; J5ufi K257
& H Qiagen 24T ; Ficoll 37 A b 52 4t [ A= 4y
HARGRAT]; ConA I H Sigma; Trizol ik £,
JE A Lipofectamine™2000 I A Invitrogen /A ;
G418 | Merck 2] ; MEMEEE (MTT), —HIIEE
. (DMSO) W H Ameresco; ifZ 1 & D 14 [ Fluka;
ST NG FAPT iR A8 I 1 BH 2 R AR A BR A w]
BRI, BT TNFRIL BEHTIH H Abcam 2y
A3 FITC #RicMFEPiR 1gG Uik A b il 45 ;
IRD8OOCW =£Hi FiU I 1gG 4 H LI-COR A 7] ; DMEM
RigRdt . B4R IE A A Gibeo; A2 iR e R gt
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LKO021 Hidbmt Fmfi o+ E2Am s it ; A TNFa
FE Z bR (3500 U/3Z) Hi v [ 25 5 A= il o A
Jr B s h\TNFR-Fe R X B 5t i &2 ELSR VT AE W R 2)
Al 100 kDa U8 250 W Sartorius; AR
R & ELISA IR & A Jbat as fe 4 Uy Rk A
FRAHE
1.3 FRhiiiE
3.1 AMEHFIER T 11 22X 191 28

FH 10 mL {5 SN TR s, L
PBS Fi B¢ 1 {5 ] Ficoll %% JF B i 8BS0 B 40 5
PBMC, FETE&H 2 ug/mL ConA AY 1640 5
i3t 24 h, BE.OWCERIMUE AIM, 4% Trizol Kit 4
VEULIA LB RNA, B 1 pg dEA7 Ut DIgie st
J& 1) cDNA 5l PCR 34531 H (9 3£ sTNFRIL,
HBy %W L#E5 ¥ . 5'-ggggtaccatggegeccgtegeeg
tetggg-3" (N RIZHRSr 2 Kpn VRN ), RS 19 :
5'-gaagcttgtcgecagtgcteccttcagetg-3' (1 Xl £ 3 4N
Hind 0 BN SONZEF: 95°C 5min; 94°C 40s,
58°C 40s, 72°C 1min, 25 ME¥H; 72°C 10 min.
PR3 H R sTNFRIT K /NR 771 bpo 1% BiflE
WEEEC UK E, MW HB R B, Kpn 1, Hind 111 XL
FYI 5 iR A pBluescript SK #R A | 446 KA1 1
DHSo™, BKEERPUbEvakeE , BT S, 3K
5 pBluescript SK-sTNFRII,
1.3.2  J5EF TR B IX B A1 7

Pl pET24-gAD JUkL A Az PCR 9" #4455 g4D
IR BB, BUiE51% . 5'-gaagettectggagaaggtgcctat
gtatac-3' (FXIZHB5rN Hind 11 BEVIA7 ), TiiE5|
¥y . 5'-ccggatectcagtggtggtggtggtggtge-3' (T X4
4 BamH 1 BEVIN i), §7 354530 H 93K g4D K/
41 423 bp.gAD PCR =¥ 2lifbJ5 Lk BamH 15 Hind 111
XUEE) 5 SEfE A pBluescript SK-sTNFRIT 1, %54k
KIGATFH DHSo™, BRICEEhuik e em bl % e , 3k
15 pBluescript SK-sTNFRII-gAD,
1.3.3  sTNFRII-gAD il 5 741 5t [EA pAAV2neo #1E

# pBluescript SK-sTNFRII-gAD H Kpn 1 &
BamH 1§V, 153 H I sTNFRII-gAD, 3ifE%|
PL Kpn 1 H1 Bgl 11 XEGVIR) pAAV2neo 244 B
(BamH 1 F1 Bgl 11 J&[F & EE), K15 FE LA

PAAV2neo-sTNFRII-gAD, TYI%5E .
1.3.4 X/ HEJZ#; pAAV 2neo-Gluc-gAD HI &

FE IR JE ] Glue 5 gAD FEN A
- Gluc-gAD E ) pAAV2neo-s TNFRII-gAD [ %t FE
JhL, HAE pGluc-basic JFFITH19). LlF514
5'-ttaggtaccccagecaccatgggagte-3' (N XIZH "k Kpn 1
DI AL, BASZ R4 ATG R IR B ), TiEs 14
5'-taagaattcgtcaccaccggecee-3' (R RIZHRII N EcoR 1
BEUIA S, B EBRE IS T), P pGluc-Basic 4
Bt PCR ¥ 315585 Glue W9 H MR BE. B hiie
WEELYK G, S H AR BE, Kpn 1, EcoR 1 XUV G
FLEF] pAAV2neo Mk I, H Ak KIAFTF B DHSo™,
PR NPk, BEVISEE , HR15 pAAV2neo-Gluc

A8 Adiponectin FFl e SEAE P 5158115190, b
WE51W) . 5'-geggaattecctggagaaggtgecta-3' (1 K £k HK
538 EcoR 1 FEVIALAL), FUE5 14 : 5'-ggeggatecteagtt
ggtgteatggta-3" (T XL 534 BamH 1 FEYIALEL, B
A LR ), I E AT E pAAV2neo-
STNFRII-gAD JF ki AR 47 PCR 9 445 8% g4D
HHB R B, g4D R B4 EcoR 15 BamH 1 i
YIJG ek ALL EcoR 15 Bgl T1 B #Y pAAV2neo-Gluc
Bk, B E RIS pAAV2neo-Gluc-gAD Jiki .
1.4 BHK-21S #ARERIEE 2

BHK-21S #ii87E+ 10% k4 175 ) DMEM
BFHETd B7C, 5% CO) WEEE K, &%
Lipofectamine' 2000 Uil 45, #Yeni 1 KA 40 LA
13107 /FLEFP T 24 FLAR Y, 7F BHK-218S 41 % & 35
F| 80%~90% e ge | Ik Y wiy % 37 Fk el e Sy AN 5 i
HFWPTAY DMEM $5 57356 B 0.8 pg Bk 100 ul
JCIML T B 3R IE 7 B 21, 2 uL Lipofectamine™2000
[E#EH] 100 pL JCIfLTE 15 7= Hemi ke, 4 Bk 2 Mg iA
B[R — EP 4 RS, =EIREHEHE 20 min J5 5
BINAKS B 1) 24 FLARH, 6~8 h AN 10% i 4
I35 # DMEM £5 3236 T 37°C (5% CO, 55375 K 5% .
1.5 #4MAE s sSTNFRII-gAD & B &ix RN
151 ERETH

PAAV2neo-sTNFRII-gAD 1 pAAV2neo-Gluc-gAD
JORL BRI Y BHK-21S 4iififl 24 h J5, RIE5OLR
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W bR R a6 . 24 FLAR L YL B Y IR
L 118 240 B R B P R e Y TR AL, A3l 3 s B,
PBS ¥4 3 ¥k, F 200 pL vk ¥4 1 B % [ %€ 20 min,
FEEPEE, RIIA 1 300 (H 5% B4 055 F)
AP AR R BiiR R 12 500 (5% Biis4-15F
Fe) BT TNFRIL 44 200 uL,37°CiRE 1 h,
PBS ¥Ei% 3 A, JIMA 1: 100 FiBEf¥) FITC Fric iY
FHR 1gG —H1 200 pL, 37°CHEOEIET 1 h, PBS
VR 3K, A 0.019% B9 ST 2 444, 15 min, 250
I S W B 4
1.5.2 A FEROEZE NI 200

¥ W8 Gaussia Luciferase Assay Kit Ui,
PAAV2neo-Gluc-gAD . pAAV2neo-s TNFRII-gAD 5 4%
BHK-21S 4ififl 24 h J& , 73 %IHL 20 L 4RAERE R LG,
A 50 uL Glue JE®, RS, &SGR
(ModulusTM Luminometer) I x& FHAH X S 8 B 5L f
(Relative light unit, RLU), Y& T YR 10 s,
1.6 FPREREHMEHKEILR TMEBERZESR

KRR B A 3 0 4 M2 Qe B R, LA 2
F ik ki pAAV2neo-sTNFRII-gAD H1 pAAV2neo-
Gluc-gAD 43y 515 A BHK-21S 4. FJH pAAV2neo
L 1A neo P FE R K S b DNA R e 36 A
NG BHK-21S i1, ¥ 0455 2 REUn&
G418 MIEFEIERE R IE (G418 W JE A 800 pg/mL),
M I e BRSNS 15 d, K48
iR iec 10k 7 8

ik 4n i Hk BHK-21S/pAAV2neo-sTNFRII-gAD
F1 BHK-21S/pAAV2neo-Gluc-gAD 7E75 10% FBS [
DMEM K BEA= K, 43 1] eledfe SRy TG Il I A0 1%
FRHE LKO021 #5397, FRAUMEGAE] 2x10%mL, AT
FRAM I HZ M EE > 10 mmol/L, 24 h J5 &0l B3l .
1.7 1EF LFRVEBIERFEF1 ELISA A&

¥ Pt Pk 40 . BHK-21S/pAAV2neo-sTNFERII-
gAD, BHK-21S/pAAV2neo-Gluc-gAD JC Ifil 15 % V7 1%
3% 24 h 1Y 35439148 0.22 pm JEJE €, 1T 100 kDa
R TR A OB EIE MR AR 20 £ VAR E BIERIA
BIE 2 % fit ELISA I &4 U sSTNFRII-gAD & 1%
i, R & R P TAR B AR F Y 2 R BT
NHRBR R Bosa BEpLiAR, FRidkill RE W AEMR . F
MR BRE, & mAnfEf o N KRR E .
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1.8 Western blotting ¥l STNFRII-gAD & HHY
Fik

W45 20 1519 13 10 uL JilA 10 pL 2xloading
buffer, 100°Ci#li/K& 5 min, 20 pL FEf5h BAE, 10%
5y BIEHAT SDS-PAGE 4355, KI5 IR ACH
FEAGREE NC BEL, Bl NC R, HBH®E (5%
g5, PBS Bifl) 37°CEFH] NC I 1 h, 32
PR, A 1:300 % 5% AR5 % PBST Fi k) 1Y
AT AR Z Pl 1. 500 HAE 5% WiRUHY
PBST Fik¢) AYRITA TNFRII A 85T, EE 1 he
PBST ¥4 NC i€ 3 IRJ5, A 1: 5000 ( H 5%
RS Wiy PBST i %) IRDSOOCW HRic i E4T Bl IgG
THr, 37CHOLIRE 1 ho #EG PBST VR 3 KA,
PBS Wik 2 WEBREZ AR, H Odyssey ZL4b2¢
JEIARAGHEATAI
1.9 sTNFRII-gAD gt & & B BEME N E

DL 1929 MHLANAL, A5 sTNFRII-gAD @& 2
IS HT TNFo 4345 4016 A b RIS P O £l K 0
(11929 4 ff, B H i H AT, T 5% DMEM
B 5 HEH R A B R & 1.5%10%/mL, BL 96 FLARFFL
JIA 100 pL 4HH0 B, & 37°CHY 5%CO, K Fe4fi th
B0 s 5 2 KW BHK-21S/pAAV2neo-sTNFRII-
gAD F1 BHK-21S/pAAV2neo-Gluc-gAD JC Ifil 15 2 7%
Higd 24 h JEUWHR B3 LA S sTNFRIL-Fe X i
GEIRMRIE R 50 ug/mL) 43 & 20 pg/mL ik i#
2 D. 20 U/mL TNFa ) DMEM ¥ 34T 4 1% ks
JEMRE, LR 10 DEREE; 3R 96 FLARP 1929 4
MRy B3, IACHT T C A% LU BELF Y sSTNFRII-gAD
A& A BRSO Glue-gAD  FWE FE B K
STNFRII-Fc X &5, 4FL 100 pL, B MEREESE 3 N
fL; FRFIAS 20 pg/mL A E D 5 20 U/mL
TNFa /) DMEM i3 (ME 45 G ROtk mR) 1R
BAPEXTIR . % 96 FLAAE 37°C . 5% CO, 4&fF FEsHE
24 hJ5, HFLIMA MTT W (5 mg/mL) 20 uL, 4k&:
%% 4hJ5, DMSO £ (11557, Kl &fLAY ODsyo fE.

2 ZX

2.1 EHRNHGEH
HA FORL pAAV2neo-sTNFRII-gAD Fixt B Ji ki
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PAAV2neo-Gluc-gAD L5t 1 fizs . Hi s
CMV JA 8l F sTNFRII 3£ A  gAD FE L5 1) 6His
FEH) . 4 KIS E R polyA fNEES . AAV2 HY{F
R EE T (ITR) VAKX Gluc-gAD FEHN . 34k
B EAEFEZVMED neo HW, #TEHYED
G418 Jin i i
22 EHRMHEYILEE
PAAV2neo-sTNFRII-gAD J4E AN 5, Kpn 1 Fll
EcoR 1 XUVIFH 32y 7 kb 84k BEAMKT 1 kb
() sSTINFRII-gAD JEt (K 2A), SHUSER—3;
PAAV2neo b B v 5 W ity 1) 38 FH 51 9000 )y 2= B
sTNFRII-gAD J¥ % 5 #il ] ¥ 5 #H [7] ; pAAV2neo-
Gluc-gAD H Kpn 1 Fl EcoR 1 BV 55| —4& KT
500 bp A B, 5 Gluc 555 bp K/N—5L., F BamH 1 FlI
EcoR 1 B[ Y]H g4D 5 BGH polyA 4% 700 bp
RO BE, S5 —32, A Kpn 1 M1 BamH 1 W] Y] H K
T 1 kb B B, 5 Gluc-gAD Tl k/h—5 (& 2B),
2.3 FRIRGEATEE S BHK-21S 40A0AY 5o 58 SLA
40 TR pAAV2neo-sTNFRII-gAD %% BHK-21S

A
ampR I

T%GH lyA
0
6Hisp Y

PAAV2neo-
STNFRII-gAD

sTNFRII-gAD

Kpn 1

CMV promoter

neo ITR

ampR ITR

PAAV2neo-
Gluc-gAD

CMV promoter

ITR
neo

1 pAAV2neo-sTNFRII-gAD FA pAAV2neo-Gluc-gAD
BRfEHTEE

Fig. 1 Diagrams of recombinant expression vectors pAAV2neo-
STNFRII-gAD and pAAV2neo-Gluc-gAD. (A) pAAV2neo-
STNFRII-gAD vector. (B) pAAV2neo-Gluc-gAD vector. ITR:
AAV2 inverted terminal repeat; CMV: cytomegalovirus promoter;
STNFRII: soluble TNF receptor 1I; gAD: globular domain of
adiponectin; Gluc: Gaussia luciferase; BGH: bovine growth
hormone polyA signal.

Y 24 hJE, Sl FHPURECE Bt fidt TNFRIT
PABUHEAT S BE DK, 45 SR AT WK F) BHK-21S
L R TP A IR AR A 9O (K] 3A, 3D), #R
A&7 1 sTNFRII-gAD 7F BHK-21S i ffl 5290 1 %6
iK; pAAV2neo-Gluc-gAD Jiikif%t 4 BHK-21S 4l
J&, FHPL TNFRII Sk (B 3E) Joek@stn
N, THPUIRECR hikaill (B 3B) REME A 2 %8
£ A R PR P S €890 D1 5 R T % TR 1) [ M %o R 4
JitL 43 3 BT ARG BE K BB A BT TNFRID S 45746 )
(F 3C, 3F) #RME RS E5,

2 pAAV2neo-sTNFRII-gAD #1 pAAV2neo-Gluc-gAD

BRI Ry B £ TE

Fig. 2 Identification of pAAV2neo-sTNFRII-gAD and pAAV2neo-
Gluc-gAD by enzyme digestion. (A) 1: DNA marker BM 5000;
2: pAAV2neo-sTNFRII-gAD digested with Kpn 1 and EcoR I; 3:
pPAAV2neo-sTNFRII-gAD. (B) 1: DNA marker BM 2000; 2:
PAAV2neo-Gluc-gAD; 3: pAAV2neo-Gluc-gAD digested with
Kpn 1 and EcoR I; 4: pAAV2neo-Gluc-gAD digested with
BamH 1 and EcoR I; 5: pAAV2neo-Gluc-gAD digested with
Kpn 1 and BamH 1.

3 HIGETEHIEM sTNFRI-gAD & Gluc-gAD 7
BHK-21S 4 jEHh #9538

Fig. 3 Detection of sTNFRII-gAD and Gluc-gAD protein
expressed in BHK-21S cells with immunofluorescence staining.
(A) pAAV2neo-sTNFRII-gAD detected by monoclonal antibody
against adiponectin. (B) pAAV2neo-Gluc-gAD detected by
monoclonal antibody against adiponectin. (C) Negative control
detected by monoclonal antibody against adiponectin. (D)
pAAV2neo-sTNFRII-gAD detected by monoclonal antibody
against TNFRIL. (E) pAAV2neo-Gluc-gAD detected by
monoclonal antibody against TNFRII. (F) Negative control
detected by monoclonal antibody against TNFRII.

im.ac.
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2.4 Gluc-gAD 7 EiFEHRRIE
PAAV2neo-Gluc-gAD Ji ki Bk Bif 5% % BHK-21S
M 24 h )5, FH Gaussia Luciferase & JR57 &5 F
ModulusTM Luminometer /& YEAGM {SCR I - 3% 5 1K)
Gluc {1 (& 4), Z5 R BIR Glue HAE LG AR
Wi #ik; M pAAV2neo-sTNFRII-gAD %44t BHK-21S
S P RS T B AEL 5 5 i A4 % S R I A1 R AR A
[\ o iS55 2 B Gluc-gAD il &85 H 1l LA RCER A I
SIE) LT
2.5 FEli;EHES &S sTNFRII-gAD. Gluc-gAD
MEERMYWRIE
BHK-21S/pAAV2neo-sTNFRII-gAD JC Il 1E &
FERE R 24 h G B2 100 kDa #HBIES M4 20 1%

24 h after transfection
10 000 000

Cell culture
medium

AAV2/Gluc- AAV2/sTNFRII-
gAD gAD
4 pAAV2neo-Gluc-gAD #0 pAAV2neo-sTNFRII-gAD
2 BHK-21S 4iff1/7 £/ F Glue R4
Fig. 4 Detection of Gluc protein in supernatant of BHK-21S
cells transfected with pAAV2neo-Gluc-gAD or pAAV2neo-
STNFRII-gAD.

Jii, ELISA #:ill sTNFRII-gAD & M & & AHH YT
0.28 pg/mL ., SDS-PAGE H ik S 533 EN 38 43 AT i JEUIR
BAERJFUR A K sTNFRI-gAD &8 RS (K
5)  XFIRFURA RS, PRI R BT I
(Bl 5B) 7%y 62 kDa AbF R4, T
sTNFRII-gAD ZH [14rF & 43 kDa %K; 14t
TNFRIL A BRI (8] 5C) DA DL AR S vk 4T o XoF
TARR RS IRER, W45 )5 FIEER T7E4) 62 kDa
fib 5 6K 2 BT K TNFRIL B4t (4091018 5D, 5E)
AR AN, E/NTEEEE 175 kDa &b AlE K
T 175 kDa Ab A FE 545547, #8878 BHK-21S 4fijfd
FKPMZE FIE Y STNFRII-gAD 25 1R BAAR 41,
WA =R =RIE L2 RIK; &R
SDS-PAGE M % S5z ik e a2 R (B 5A) WIRTE
2y 62 kDa Wb — 45 4, SHRIEE S EPANRIRER
BT G BE EQ L A AT ) S 0 B — 3 (Kl 5B), H
SDS-PAGE 1 HoAilh 247 dE # 55, ##78 BHK-21S/
PAAV2neo-sTNFRII-gAD TG Ifil i B 77 55 5% 1) _L ¥ op
FE S J& sTNFRII-gAD fil &5 1 .

4N, BHK-21S/pAAV2neo-Gluc-gAD JG Ifil T &
TERESE 24 hJEHY BWE 45 100 kDa HIEET W4 20 1%
(R JFARAS) JE#E4T Western blotting 34T, FHHTANG
R PAPUAGI (8 SF-12) W/RAEHEIT 47.5 kDa kb
FRSEME A, G BE A X B AL T AR i UT 5 A AR B 3R
(#4930 kDa 14> T, K 5F-13) %K, %W Gluc-gAD
A E AR B IR

5 SDS-PAGE K % fZENilE 4> #74 E BHK-21S/pAAV2neo-sTNFRIT-gAD #1 BHK-21S/pAAV2neo-Gluc-gAD T [l ;5 2% 15
75 Ei&EH sTNFRII-gAD B & ZE A F1 Gluc-gAD RS ERAMRIE (B R4 20 £2)

Fig. 5 SDS-PAGE and Western blotting analysis of sSTNFRII-gAD and Gluc-gAD fusion proteins in the supernatants of serum-free
cultured BHK-21S/pAAV2neo-sTNFRII-gAD and BHK-21S/pAAV2neo-Gluc-gAD (20-fold concentration). 1,3,5,7,9,11: protein
marker; 2: SDS-PAGE of sTNFRII-gAD fusion protein stained with Coomassie blue; 4,6: Western blotting of reduced sTNFRII-gAD
fusion protein with monoclonal antibody either against adiponectin or against TNFRII; 8,10: Western blotting of non-reduced
sTNFRII-gAD fusion protein with monoclonal antibody either against adiponectin or against TNFRII; 12: Western blotting of reduced
Gluc-gAD fusion protein with monoclonal antibody against adiponectin; 13: adiponectin (positive control) in the serum with
monoclonal antibody against adiponectin.
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Fig. 6 TNFa-neutralizing activity of sTNFRII-gAD fusion

protein in the supernatant of BHK-21S/pAAV2neo-sTNFRII-
gAD serum-free culture.
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