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PCR respiratory syncytial virus RSV M2 CD8" T F/M2 81-95 RSV-G B

G 125~225 Gl Linker pET-DsbA E. coli BI21

DE3 DsbA-G1-Linker-F/M2 81-95 D-G1LF/M2  Western-blot RSV
Ni* BALB/c
D-GI1LF/M2 RSV IgG RSV CTL IeG
IgG1/1gG2a 2.66 RSV RSV D-GILF/M2
RSV D-GILF/M2 CTL
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Abstract To construct plasmid of recombinant protein candidate vaccine of respiratory syncytial virus express it in E. coli

and to investigate its immunogenicity and protective efficacy. A CD8" T cell epitope from respiratory syncytial virus RSV M2
protein F/M2 81 —95 and the G 125 ~225 Gl gene fragments from RSV-G protein containing B cell epitopes were amplified
by PCR method and then inserted into the prokaryotic expression vector pET-DsbA after bonding to a linker. The fusion protein
DsbA-Gl-Linker-F/M2 81 —95 D-GILF/M2 was expressed successfully in E. coli BI21 DE3 . The product was proved to be
RSV-specific by Western-blot. After purified by affinity chromatography on Ni* Sepharose and renatured by gradient dialysis. D-
GI1LF/M2 was used to immune BALB/c mice. D-G1LF/M2 induced high anti-D-G1LF/M2 IgG anti-RSV IgG and neutralizing
antibody titers in serum and lung of BALB/c mice and elicied RSV-specific CTL responses. The IgG subclass distribution
revealed that IgGl/IgG2a ratio was 2.66. Viral titration indicated that D-G1LF/M2 could protect BALB/c¢ mice against RSV

challenge in lung.
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1 PCR

Table 1 Primer sequences used for the PCR and endonuclease sites

Construct

Primer sequence

Endonuclease site

5'GCGGATCCAACCTGCAACCCACAACAG 3’

¢l 5'TACTTCCTTCGGTTTAGTGGTTTGAGGTTTATGAT 3’ BamH |
Linker FIMD. 81 = 95 5'CGTAGCTTTAACTTTCCGATTCT 3’ Nie 1
5'GAGCGGCTAGCAGCGCTCTGTTTGGTG 3’
1.2.2 D-G1LF/M2 M2 RSV PBS 4°C 200pL/
pET-DsbA-G1LEF/M2 E . coli BL21 DE3 1%BSA W/V  PBS 37C 2h
LB 30°C 1 40 2h PBST
35C ODg, 0.6~0.8 100pg/mL 50uL/ HRP-IgG
IPTG 35°C PBS HRP-IgGl  IgG2a 1.5h
1.2.3 Western-blot SDS-PAGE 10min 2mol/L
5% H, SO, 490nm 0D ELISA
37C 2h RSV 0D =0.15
HRP-IgG 37C 2h 2
2
1.2.4 RSV 3 37°C
A 2mol/L PBS pH7.2 1.5h Hep-2 37°C 5% CO,
2 B 1.5~2h 0.8% 200pL 3
6mol/L PBS pH7.2 60%
2h 1.2.9 MIT CTL
1.2.5 Ni* SmlL Chelating Sephrose 0.5pmol/L 7d
Fast Flow B P815 1PFU/ RSV
C 6mol/L 30mmol/L PBS 2 h 96 /
pH7.2 D 6mol/L 60.0:1 30.0:1 15.0:1 7.5:1
250mmol/L PBS pH7.2 P815 4
SDS-PAGE h MTT
1.2.6 =1- OD -0D /0D x 100%
4mol/T=2mol/L.—0.5mol/L.— Omol/L 1.2.10 10
Bradford 96 Hep-2 100
pl/ 1.5~2h 1 200
1.2.7 D-G1LF/M2 pl/  37°C 5%CO, 9~ 10d 1
D-G1 30pg/200pL/ TCIDs, 2log;,
BALB/c Al OH , 0.4mg/ TCIDs,
200p.L 5 10d 3
PBS 10d 2
2.1 pET-DsbA-G1LF/M2
Iml, PBS pET-DsbA-G1LF/M2
NTL 3 10° TCID, RSV-A/50p1/ 1 PCR G1 303bp LF/M2 138bp
5d NTL G1LF/M2 441bp 2
1.2.8 DNA
1 ELISA 50pL/  D-GILF/ o by sbbiMRs ssmmsnaim 2 s RET-DHA journars. in ac.en
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2.2 D-GI1LF/M2
E . coli BI21 DE3 IPTG
12% SDS-PAGE
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Fig.3  Expression and purification of D-G1LF/M2 fusion protein

1 protein molecular weights Marker 2 lysates of bacteria 3
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G1F/M2 fusion protein.
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2
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Fig.4 Western-blot analysis of D-G1LF/M2 fusion protein

1 protein molecular weights marker 2 Western-blot of lysates of bacteria.
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Fig.5 Geometric means of serum lung or NTL antibody titers
ainst D-G1LF/M2 or RSV in miceimmunized with i.p. D-G1LF/M2
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ELISA 2 D-GILF/M2 301 a —+— RSV pulsed P815
o 25f —.—
BALB/c 1.47  1gG2a IeG1/ ol unpulsed P13
IsG2a  2.66 D-G1 BALB/c T st
IeG2a Gl 2 lof
7] st
CD8" T D- 0 . _ -
CILF/M2 60.0:1  300:0 1501 7.5
E:T ratio
30r b
2 D-G1 D-GILF/M2 BALB/c £ 25F
2 20F
anti-RSV 2 15F
Table 2 Serum anti-RSV isotype response following immunization Lg 10r
2 5k
of BALB/c mice with fusion protein D-G1 or D-G1LF/M2 i 0 e ———
60.0:1 30.0:1 15.0:1 7.5:1
Dose Mean ELISA titers logj * E-T ratio
Immunogen ’
re G 11 15622 1gG1/1gG2a 6 D-GILF/M2 BALB/c RSV
D-G1 30.00 3.60+0.42 3.43+0.20 <0.48 >7.15 CTL

D-GILF/M2 30.00 4.0+0.16 3.91+0.00 1.47+0.20 2.66 . . . .
PBS 0 0 0 Fig.6 Induction of virus-specific CTL responses

in BALB/c mice following D-G1LF/M2 immunization

“Results are expressed as means + S. D. of antibody titers logy . Each . L . Lo
a D-GILF/M2 immunization group b PBS immunization group
group contains 5 mice.

5d 4
2.6 NTL RSV PBS
NTL RSV 3.8log,, TCIDs, 6000 D-G1LF/M2
3 D-
G1LF/M2 BALB/c
NTI 4 D-GILF/M2 BALB/c
’ Table 4 Immunoprotective ability of D-G1LF/M2 against
PBS RSV . .
RSV-A challenge in BALB/c mice
Mice immunized RSV titer* Animals
with TCIDsp/g lung protected/total
PBS 5.38+0.39 0/5
3 D-GILF/M2 BALB/c D-G1LF/M2 1.58+0.21 5/5

RSV
Table 3 Geometric means of neutralizing activity against

RSV in BALB/c mice immunized with D-G1LF/M2

*Results are expressed as means = S.D. of antibody titers logjy .

3
Neutralizing Ab titer mean reciprocal log, *
Immunogen
Serum Lung NTL RSV
D-GILF/M2 4.92£0.00  3.83+0.52 - RSV
s 0 0 0 BBG2Na G BB
“Results are expressed as means + S. D. of antibody titers log)y . Each C m
group contains 5 mice. CD8* T
I IgG1 Th2
2.7 CIL & g
[gG2a
MTT CTL 3
6 D-G1LF/M2
G Gl  F/M2 81-95
BALB/c RSV CTL
2.8
D-G1LF/M2 D-

3 10° TCIDs, RSV-A/50p1/
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