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Construction of nucleic acid vaccine plasmid of severe fever with thrombocytopenia
syndrome virus nucleoprotein and immunogenicity study
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(Department of Infectious Diseases, the First Affiliated Hospital of NJMU, Nanjing 210029, China)

[Abstract] Objective:To construct nucleic acid vaccine plasmid encoding severe fever with thrombocytopenia syndrome virus(SFTSV)
nucleoprotein and to study its immunogenicity. Methods: SFTSV nucleoprotein gene was amplified by polymerase chain reaction (PCR).
The PCR product was cloned into the expression vector pJW4303 to construct nucleic acid vaccine. The recombinant plasmid pJW4303-N
was identified by sequencing and then transiently transformed into HEK293T cells to measure the nucleoprotein expression by Western
blot. We immuned the BALB/c¢ mice with pJW4303-N and used the blank vector pJW4303 as the control. The immunogenicity was detected
by enzyme-linked immunosorbent method. Results: The recombinant SEFTSV nucleoprotein expression vector pJW4303-N was successfully
constructed and expressed in supernatants and cell lysates of HEK293T cells in vitro. Specific IgG antibodies and its subtype in mice were
found by ELISA after immunization. IgG titer and its subsets in the serum of the BALB/c mice were significantly increased than those of the
controls. IgG2a was significantly higher than IgG1. Conclusion: The nucleic acid vaccine of SFTSV nucleoprotein (pJW4303-N) has good
immunogenicity. This research is the foundation for the further study of SFTSV nucleoprotein.
[Keywords] SFTSV; nucleoprotein; nucleic acid vaccine; immunogenicity

[Acta Univ Med Nanjing,2015,35(07) :928-932 ]

JEE R A I/ MO D 25 A AIE IR FE (severe

fever with thrombocytopenia syndrome virus,SFTSV)

F 2009 AR E B ST R OHIESE ) UG5 T
BHUAZ RGN v | R EIE 6.3%~30.0%2
N3 ) 8%, & 9 WL I o ANV A | i JCRERL
BIT25M) e TR P SFTSV J& T-A6 Je WaR TR R

E£WH FH KR % 3 (20132X10002005-002-
[ A8 e (Bunyaviridae ) 1% 9% 7% J& (Phlebovirus ) i 7% , & A

005) ; VL34 12 2701 37 AT BA 5 900 4 A A% Bl (LJ201121) 5 71

IR B T RIE B H (BE2012770) 5 VL35 B AG A 3
FH B TRE%E B (JX10231801)
*i8 {5 E# (Corresponding author) , E-mail ;dr-lijun@vip.sina.com

HAHE LM.S 3B, 2054t RNA 1Y
RNA R& 0 EREMEEA ZEAMAESHEADY,
REAEXT A0 JE g5 7 B HA R TR T 98 & B0, IR R A% 2R



5535 &5 T W
20154F7 A

JEVBLDRAG -7 R B PR /IR D £ 5 U0 B A 1A R JRE 1 )R S B e e S 5 -929-

IR RE PR R, P AU ™ AL A ) AR s
R AN Gz N 2%, ELP= AR PR sl R, XSk
FRILA PR B SRk EE HTIN9 S s 2 &
AR RS TR A — e R ER ., BRI,
AW L F HE SFTSV 1A% B 1 3 R v IR 4
HAg i, it —2B 9T SFTSV A% 8 F 20w bl
BEE S,

1 #RF7EE
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JEE RNA S0 & (PIlEak 2 A w] ),
Pfu DNA R4 (Jbm RARAE AL ) | BR il A% R P9 V1)
Hind 1l .BamH 1 Bgl 1l T4 DNA ¥4 (Fer-
mentas 2y /), FZ[E ), 100 bp DNA marker (5§ 542 2%
A1), 1 kb DNA marker (AU 22 A ) , Bl
BEBEIE [R5 &2 (Omega 22 W], 52 [H) ,DMEM =
WERE IR (At 4 AR 2 |, i 4 IR (o pd 2
o)), Bk N RO & (J s RARA AR ), i
B R BURF] £ (QIAGEN A ), 3£ E ), PEI(In-
vitrogen A H], SEE), EWRIMCH FHUR 1gG.
IgG1 IgG2a (Southern Biotech 24 A , 3% [ ) ,HRP #5
WA 1gG (A TAY)) , pIW4303 JiTh:
RS FEARE . 51 BN B AR T AEY)
NEIT
12 7%
1.2.1 3%kt A=a i,

L HB29 5% 741 (GenBank:HM745932.1),
Bt BS99 NF1.5'-CCCAAGCTTATGTCGGAGTG-
GTCCAGGATTGC-3'; T i 51 ¥ NR1.5 -GGAA-
GATCTCTATTACAGGTTTCTGTAAGC-3', I hseit
SIABFIMLE,, 59 A TAYATA R,
122 #3% SFTSV NP A B

Fierp L R 2R IR L RN A EE RNA 42 B
& U I A5 4 O™ H R FACRE i AR 9E A 28 A AR
(SFTS) He & #hJE Il SFTSV RNA , 306 %5 55 1, cDNA ;
I EiR51%) PCR ¥4 H i R Bt s PCR S 55440
94°C 751430 5,58°C 30 s,72°C 3.5 min, 35 MEH,72°C
FEAH 10 min; 1% BERERERERC FEIK , IF 40 & IR
H 5 R B
123 E@fketd
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Wi KBS (Hind 11 . Bgl 11 ) RG] | B 774
1% 3 NEWEEE R LK , [T H vk B 9 25 5 2 42 1T
T Ak HB101 JESZ 2540, Hii , PR TR 7%

Br AR /N PR UTORE EA T RV 5508, 45 8 S IE A 1Y)
R T SE DRI, AA A B TR A 448 pIW4303-
N, Bl SFTSV A28 FIALFRRE T .
1.2.4  AZER 95 AR shwR AT £k

52T 203T 40, FH & 10% 84 1% HH R .
BEFE R DMEM R 353E7E 10 em Fi3RMb R 55 7
A0 F B 3k 80% M), ] PEL 43 BHEYL 20 wg T4 i
B AR TR T4 10 em R FEMP ,6~8 h J5 HF
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Je S B 37 L W RN 20 L SR
1.2.5 AZBRJE ¥ %% BALB/c &
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AR N R LG A T . B RE 7 HUN
B s R 2 JRl B 1 Uk, 3 3 WKG A 1 IR RT IR
WHRIEIT 4 FENAER I, 43 B3 L3 , -80°CLRAT,
1.2.6 Western blot #M4% & & & ik
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SFTS f & 2 NG PR EUAm i RNA 9% 5%
X cDNA, LUK HELH: PCR 471 PCR P # Bt
BN P IKFELY 753 bp AbTT DL H— [ VE M 3 4571
51 R B EMS (B 1), B TRk
pJW4303 F1 H 19 Ber)— W UIEEAN R, 25 ok
BamH | F Bgl 1, ZMEA Al G , K25 T i)
B PR, M BB B BTkL pTW4303-N(5 809 bp)
KA Hind T PRREGDISEE, S50 0L — R V5 M 4%
W, SRS HANST (K 2), DNA FFPAEERN, 58
IR SFTSV #%8E FHAEHP81 58 4 —3, KU SFTSV
¥ B4 TR pTW4303-N A EE Al
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Figure 1 PCR electrophotogram of target fragment
bp 1 2 3

il

3 000
2 000

1 000 &

1:1 kb DNA ladder;2:100 bp DNA ladder;3.pJW4303-N (Hind
MEARGYD)
B2 BEHRNEIERE

Figure 2 Identification of recombinant plasmid by en-

donuclease digestion
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Western blot Z5 5 i 75 | SFTSV # 45 1 (28 000)
FEAN A 240 b T DL BA B 3k A, TR RS 3% 1
TR R WLE235,43 000 HZ: B-actin(J&] 3),
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1:pJW4303 #; Y HEK293T 40 Jfl I ¥ | ;2.pJW4303 % 4t
HEK293T 41l 2L %% ; 3: pJW4303-N ;4 HEK293T 4 fd b 5% ;4
pIW4303-N #£J% HEK293T 24 .
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Figure 3 Expression of target antigen NP encoded by re-
combinant plasmid in HEK293T cell lines
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B 9% S ML 35 AT A I & K - pJW4303-N
M fs 7 H/NRNTE % 8 R S 186G PUikH
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Figure 4 Rend of SFTSV immunoglobulin in mouse serum before and after immunization
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Figure 5 Mouse serum immunoglobulin titers after im-
munization (n=7)

b AR WAERILES Ty 18 RN TRk il
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AR F L SFTSV 8 AE TR,
i SFTS (B35 IML7E TeG IgM HLiR L B, iR
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7RSS AR A D e o { S I B SRS =Y S
RS MEDUA 5 DA A JE S 3 R ARG 75 1A
H—H, ELISA £l SFTSV %8 AR i e
ANBRUML R S TG P & B, TG A L Ay
T B SR 0 35 1 v R BEAGLIN 1K 10° JKF 5%
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e PR, B RAF BRI e It . SE R4
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SFTSV #% 3 A4 S ME PRI 75 BE ke 21 fR 47 4
A RIESE

R R VT AR5 S LA ™ A A S8R IR A 2 14 )
L T A R LR B T 40/ (Th1 R Th2 %))

28T TgG1 Al TgG2a 435Il & Th2 BUFN Thi AL G05E 1
AR RATF SR A BE R 15 5 1 1eG PR
SRS A 3, SFTSV A% 8 (R R P 1 mT LA 370N
B E 1gG1 Al 1gG2a LR AL (HLL 19G2a 1G5 h
F,1gG1 L BER T 1gG2a, KW SFTSV #ZHE 1%
BRI BN T Thl B R, Th RiZ0
WL FZO AR 2(1L-2) SIS T o (TNF-a)
iy TR AFN-y) , S 5PURLIR G N2, A R T
PRI B EE SR P S AR

{EAS B2, LAAEAFST & 0AT JE W9 w5 B
B PR [R EE A B 1 R TR P 1 15 S LR T e 1
SN AR, A2 oAt 75 P A Rl R R B, dn
Maes 558 Z A Hr R B ik (1 & I, e s 414
AW RBENUAG EE 774 1061 Bk, X vl g
AN B FEAZ AR 1 e AR ARG 5, T DNA
B AT DU 25 A R R TR SE R S Ak el
FAG 5 IR A JE R TR v, A2 2 0 AR ol 72 e g
PE, PPA A B G e AR AR RGBT 7R
SFTSV 8 FRLTRIE M BIR AR .

FZIRY%E WA VT 75 S 4 M #5 kT 20 (CTL ) fesis
BT X IR TEA% AR ISR R AN (SORT ] 78
AR PR CTL R 25 1 EL AT 7= A 58 AR PE Y,
RVFV 1% 8 AU TR PE H W58 R A W A 05 5 77 A=
CTL 20 S 24 eAh , DG A% 28 1 w1 ]
NF-wB S MM 6 20 B 230 Qu A8t
FW] SFTSV 2 11 AT #ll ] NF-kB 15 5 3 B F1 IFN-
B [ A, SFTSV WAL R IS AL CTL 40
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SRR SFTSV A/ U 1 il F TiE—2B ikt
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