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Abstract Objective Respiratory syncytial virus( RSV ) is one of the principal causes of bronchiolitis and pneumonia in
young children. There is no safe and effective vaccine. A DNA vaccine against RSV was constructed and its immune efficacy in
mice was investigated. Methods The full-length fusion genes of an RSV long strain were subcloned into pcDNA3. 1( = ) and the
peD-F constructs were transfected into Hela cells. Protein expressions were evaluated by Western blot analysis of lysed cells.
Specific pathogen-free, female BALB/c mice, 6- to 7-weeks old, were inoculated with peD-F by intramuscular ( im ) immunization
and challenged by RSV long strains. On 0, 5, and 14 days after RSV challenge, 6-7 mice were killed and blood and lung
specimens were collected at each time point. ELISA and ELISPOT assays were applied respectively for determination of RSV-
specific antibody titers in serum and IFN-y-producing cells in spleens. RSV-RNA copies in lung tissues were detected by real-time
PCR. Sections stained with hemotoxylin and eosin were examined by microscopy for evidence of lung inflammation. Results  The
band recognized by the anti-RSV-F monoclonal antibody was observed from peD-F transfected Hela cells. The average geometric
anti-RSV antibody titer was 1: 60 in mice vaccinated with peD-F plasmid before challenge. A significantly higher titer ( 1: 250 ) was
produced in mice immunized with peD-F on 14 days post challenge compared with controls, P <0.05. The RSV-specific IFN-vy-
producing cells in vaccinated mice were 99 spots/1 x 10° cells on 5 days post challenge, significantly higher than in the controls ( 9
spots/1 x 10° cells ). Control mice also showed a slightly increased RSV-specific cellular response on 5 days (9 spots/1 x 10°
cells ) and 14 days ( 18 spots/1 x 10° cells ) after challenge, but this response was significantly lower than that in im immunization
group. The vaccinated mice showed milder pulmonary inflammatory changes in lungs and effective RSV clearance compared with
controls on 5 days post RSV challenge. Conclusions The study demonstrated that peD-F was an effective DNA vaccine against
RSV. Our study provides implication for the prevention strategy of RSV infection.
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JRRE( Invitrogen 23], 3616 )h ., H4 T 41 FORLAE DHS o K
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BALB/c Witk /NG 1 3 5 S 50 sh A B 7] ) 43 3L
PR 2 A BOREC X FRZH ) B peD-F BORi( peD-F 41 ).
IR 50 peg, B 1 3 3 G EE 1 IRESEE 2 7,
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BLL copies + pg”' RNA £R,
1.6 RSV Fi5etk IgG HUAARI SR A E % ELISA ¥ F
FEFR RSV long A% b 3% R B J5 AL 972 96 FLAGFRIR I,
Pt P I X% 22 40 8 0 /0N B 355 0 AAH S # L v
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1.9 Zitpordk HRERLL x x5 FoR. B4R
Hit 1] RSV 4552k TG U RIS S 4006 TFN-y B3R EL 40
MUK LURESR 5 25 9301, P < 0. 05 925 AT 483t
K SPSS 11,5 A7 483t bt o



BP cmmipings 2000 F1 mmansmm

2 #R
2.1 peD-F ZEF=WIERE 4 Western blot 85 peD-F2
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Fig 1 Restriction enzyme analysis for pcD-F plasmid
constructs and western blot for exprssion of RSV-F
protein after transfection in HelLa cells

Note: A:Restriction enzyme analysis for peD-F plasmid constructs; B:
Western blot ( B) for exprssion of RSV-F protein after transfection in
Hela cells. ¥2, F3: peD-F2, peD-F3  before restriction enzyme
digestion; F2-2, F3-2: peD-F2, peD-F3 after restriction enzyme
digestion; Control: peDNA3. 1( = ); M1: \-Hin IIT digest DNA
marker; M2: 100 bp DNA ladder

2.2 4141 RSV-RNA #5014 RSV long ¥ESCTH 17, BT 47
INEI AR AE TR HAS I E] RSV-RNA. RSV long #5465 5
KX HRAL 576 F/ BURHIN 2 B 52 (% RSV-RNA, 45 DL#0h
(1829 £793 )eopies * pg ' RNA,peD-F 2H 2/7 F/NEU&
FWIL ) RSV-RNA, #8 DLE 53 512 56 Fil 1 862 copies
pg ' RNAC £ 1),

&1 pcD-F ZE%%& BALB/c \E/S RSV BYER( n/N)
Tab 1 Clearance of respiratory syncytial virus from the

lungs of BALB/c mice after pcD-F immunization( n/

N)
Intramuscular 0/6 2/7" 1/7
Controls 0/6 5/6% 2/6

Notes:1 ) RSV-RNA:56 and 1 862 copies * wg~' RNA, respectively,
P <0.05,vs controls;2 JRSV-RNA:( 1 829 £793 ) copies * p.g’l RNA
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W92 H peD-F 2H74 1: 60 19 RSV Hr 54k 196G Hidhk, i
XA AR E] . RSV long BRI JE AOEE 5 K, B4 /N B
1) RSV F554E TG HURKF YA 20 B . 8ol J5 58
14 K, B4R RSV 55 534 TG HUiAoK-F1 2715,

.57 -

peD-F ZHE RSV 4550k 19G Hi 1A K 0 0 25 T % IR ( 5]
2)e

1)

400 m Controls 250
®m peD-F immunization

200 1
B 70
] 100k 1)
% 60
7
& 50
=
=
<

25+
10
<25 L :

o

5 14
Days post RSV challenge/d

2 pcD-F BE%%&Y BALB/c /\§& RSV FF I 19G HiAHY
i

Fig 2 The effect of immunization with pcD-F on RSV-

specific IgG titers in BALB/c mice

Note:1 )P <0.05 vs controls
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Fig 3 The effect of immunization with pcD-F on RSV -

specific IFN-y response in BALB/c mice

Note:1 )P <0.05 vs controls
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FION A IR IS RE R i & 4B ) (BRI @48 Tt
HB41, RSV long WG AJEHS 14 IS, % HBZH s 48 ik 52 v B
AT 4C), peD-F 41 it 41 21 45 4 B AR & 1 4 ( & 4
D).

4 RSV IEGE 5 # 14 X 65 BALB/c /\ERAVAH B0 IR
Fig 4 Effect of vaccination on pulmonary histopathology in
the lungs of BALB/c mice 5 days and 14 days after
RSV challenge
Note: HE staining( x 200 ). A: Controls ( 5 days ), more exlensive
inflammatory reaction, represented as inflammatory cells infiltration in
lerminal bronchioles and alveoli; B: peD-F immunization (5 days ),
pulmonary inflammatory reaction but milder than controls; C: Controls
( 14 days ), pulmonary inflammatory reaction significantly improved;D:

peD-F immunization ( 14 days ), lung tissue recovery with almost normal

structure
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