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Construction of Adenoviral Vector Encoding Soluble Human
STNFRI-1gGFc cDNA and Its Expression in Human Airway
Smooth Muscle Cells (HASMCs)
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Abstract: Tumour necrosis factor (TNF-a) is a pro-inflammatory cytokine that has been implicated in many aspects of the airway
pathology in asthma, and which has recently been highlighted as potentially important in refractory asthma. To study the feasibility of
local treatment of asthma with recombinant adenovirus vector carrying soluble extra-cellular region of TNF receptor I-IgGFc
(sTNFRI-IgGFc) fusion protein, The sTNFRI-IgGFc gene was subcloned into the adenovirus shuttle plasmid pDC316, the products
were co-transfected into HEK293 cell line with helper plasmid pBHGloxAE1,3Cre. The recombinant adenovirus (Ad-sTNFRI-IgGFc)
was produced by homologous recombination of above 2 plasmids in HEK293 cells. After identification with PCR, Ad-sTNFRI-
IgGFc was amplified and purified, its titer was measured by TCID50 assay. The transcription and expression of STNFRI-IgGFc gene
in transfected human airway smooth muscle cells (HASMCs) was detected by RT-PCR, ELISA and immunological histochemistry.
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The anti-TNF activity assay of transfected HASMCs culture supernatant was measured by MTT. Ad-sTNFRI-IgGFc was successfully
constructed with the titer of 3x10'° TCID50/mL. Ad-sTNFRI-IgGFc can transfect HASMC with high efficacy. The transcription of
STNFRI-IgGFc mRNA and the expression of protein were confirmed in the transfected HASMCs. Moreover, the product in 100puL

expression supernatant could completely antagonize the cytolytic effect of 2ng TNFa on L929 cells, even at 1/64 dilution. This study

forms the basement of the experiment study on local treatment of asthma with adenovirus expressing sSTNFRI-IgGFc.
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H Invitrogen 23 F]; JSURLHE B & . BrOls e A [m]
WA & H QIAGEN A ], BRI N DIRE ., %4
JiE# 0 H New England Biolabs 24 F]; DMEM 35 F#7 .
524 LT (FCS)I | Hyclone 2 H) o sSTNF-abn i i il
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pBluescrip/sTNFRI-IgGFc A4, PCR 4/ ## sTNFRI-
IgGFe JE[H, #1845 95°C 22 4% 5 min, #RJ5 95°C
30 s, 55°C 30 s, 72°C 90 s, 3L 30 MEIH, ficJg 72°C
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100 pL A4=#1Z 4k anti TNFRI $i{4(anti-TNFRI Biotin),
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P (HRP)$LIA, 37°C I E 30 min, PEbR, AT, MA
100 uL TMB & 3%, BEALIRE 15 min, MIAZ IR,
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FERREAR AR, 2l bR dh 2k o ARGE AT i OD i A 3L
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3% F3%, A 20 uL DMSO ZLfi# 2 1, 570 nm %
A H.



INFESE: Ad-sTNFRI-1gGFc i B 25 14 iy b g B HL AL e NS TE -1 LA i 777

2 X

21 BRREsFRRNEEE
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pDC316/sTNFRI-IgGFc % Sac I+Sal I i), 15 %
AHRLE BB, B 1332 bp H A AEE 1971 3913 bp Y2k
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1 HFHEHK pDC316/sTNFRI-IgGFc BB % E
Fig. 1 Identification of shuttle plasmid pDC316/sTNFRI-
IgGFc with restriction enzyme digestion
1: pDC316/sTNFRI-IgGFc digested by Sac I; 2: pDC316/sTNFRI-
IgGFc digested by Sac I+Sal I; 3: DL15000 marker

22 EERBREHEEEE
pDC316-sTNFRI-IgGFc I pBHGloxAE1, 3Cre
e HEK293 415 8 d i Bk . AR [R]
LTI AR L TRV S AN R AR I R B . B
FEEE 293 4 F I i PCR K, $M38 H 1332 bp K
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w8 alifb)E, ME Ad-sTNFRI-IgGFc f4 e s i B
4 3x10'° TCID50/mL.,
2.3 Ad-GFP XS BT &hNaFE R E
SIEVENA R KRR, 20 “EMms” £k
IRZS; PLMOI=200 %5 Ad-GFP 5 e \ S GEFHE ML 48
h &, MR WL ek AR, 0t B e N WERAT
GFP FikMIZMIE 95%LL |, =2 M ARG I 2 35
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2.4 Ad-sTNFRI-IgGFc ¥ FSEFEimALH IR
ERE By FIEH M
2.4.1 RT-PCR £/ STNFRI-IgGFc mRNA Z A
PRBUL YL S 48 h BIE U LAR I Y L RNA,
RT-PCR # £]2 1332 bp K/NAYFR M55, #H
sSTNFRI-IgGFc % [H 7 mRNA /K F-ZEik, 1M (H4iiE

ARAGINFI AR DA/ 267 (18 5)

Marker 1 2 3

2 EEBRHHE Ad-sTNFRI-IgGFc B PCR ¥ E
Fig. 2 Identification of recombinant Ad-sTNFRI-IgGFc
with PCR
1: PCR using culture supernatant of recombinant
Ad-sTNFRI-IgGFc transfected HEK293 cells as template; 2,3: PCR
using culture supernatant of non-transfected HEK293 cells as
template
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JALL .
25 FRiE sTNFR-lgGFc MISET BN LiE
X TNFo B FEHLiE M

L929 HiffLXF TNF-oufi 40 i 2 36 PEBUER, [Fi
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L.929 4l o 5E 7R 7Y TNF-a i 41 M 256 1, LATEMY
BRI S E ST LA 55X TNF-a i3S HTTs 2k -
WK 8 FrR, 100 pL % YL 20 i i b 35 AR 6% 58 4 Hh Al
2ngTNF-oXf L929 M4 sE G, EMFE 64 155,
LY IS TNF-off — & B R RS v, R
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A

E 3 Ad-GFP 53 HASMCS B9 755 W 52 (x400)
Fig. 3 Morphology of Ad-GFP transfected HASMCS (x400)
A: HASMCS before transfection; B: HASMCS transfected by
Ad-GFP at m.o.i. of 200

= data.001 = data-200.002
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n o B<d
2 3 = T
2 o EE
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= ==
& &)
- MI =1
10" 100 100 108 104 0" 1w 10 100 1
GFP GFP
File: data.001 File: data-200.002
Marker Left, Right Events % Gated Marker Left, Right Events % Gated
All 1,9910 8846  100.00 All 1,9910 6734 100.00
M1 19,9910 77 0.87 M1 19,9910 6688 99.32
B4 SRNMBEAREN Ad-GFP 3458 g4 massE

Fig. 4 Transfection efficiency of HASMCs by Ad-GFP
detected with FACS
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E5 35 HASMCS B sTNFRI-IgGFc mRNA ik H)
RT-PCR &1
Fig.5 RT-PCR detection of STNFRI-IgGFc mRNA
expression in transfected HASMCS
M: DL2000 marker; 1: Ad-sTNFRI-IgGFc transfected HASMCS
2,3: non-transfected HASMCS

B

E6 #EFESETFNMAEP sTNFRI-IgQGFc EAFRIE
B & H 1L 5 H7T(DAB & & X 400)
Fig. 6 Immunological histochemistry assay of STNFRI-

IgGFc protein expression in transfected HASMCs
A: non-transfected HASMCs; B: Ad-sTNFRI-IgGFc transfected HASMCs
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Fig. 7 ELISA analysis of the expression of TNFRI-1gGFc
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Fig. 8 = The anti-TNF activity assay of transfected HASMCs
culture supernatant
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SE 25 EURE R AU, A A P bR
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STNFRII', H Al TNF-afJ%8CH H sTNFRIT 3 . 1 H.
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Engelmann Z51HfGE sTNFRI 5 TNF-aff) 35 FlH 4
K, fB7E 10°~10"0 2 Ja], 1fif TNF-odfif& 5 TNF-ai K,
B HA 10°~10°. Uk, tF 58 A 2516 97 K iF,
TNFRI % TNF-afii {4 F1 TNFRIT 8 A fL 3

4] sSTNFRI-IgGFc 4% & 0%, TER N 2 9k A1,
W SR 25 25 AR Ry S i e A AV VR B . i 7Y
AdMax F 4 o) 55 41 M 7E FLAZ A0 N o8 i E 4
R E AR E, R E AR (AT TREE Y e i AR R 4,
e sTNFRI-IgGFc FE [R5 A SE V-1 L4 e i
PRAHZRAA,  SCEGIESC Ad-sTNFRI-IgGFe ] DLEnak
e NGB LA, BRI 99%, Rikr™
Wy ur LARRSE— TR LA b, DRI T 0] P 0 i 1) 6 L3
J7 o TEASLE I, FRATEL sTNFRI-IgGFe S H 1Y
FEIR L DVACGEE W LA MO SR A A, £ B AdMax Bif
R R A RSB, ¥4 STNFRI-IgGFc 5L 55 A< H T
JULAH L 5 S T R R, B LR e A A b
X TNFofg 85 M5 HU TG vk, o H Ik P e i 7 ez
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