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Bf, 5 pGEM-T Easy sifaiikiidl, Fivkih AVETERE, £ PCR ANV EST, Wik = A% F ATk pcDNA3.1,
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1.029 1 40.110£1.176) (¥ P<0.05), Ho R R AREIGE4E 2 M5 6 J&, peDNA3.1-BmCPI/CpG 41 IFN-y /K- B3 & T
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Construction of Eukaryotic Recombinant Plasmid of Periodic
Brugia malayi CP1 Gene and its Immunity

ZHANG Sai-nan, FANG Zheng®, LU Shi-juan, WANG Hui, XU Bang-sheng
(Department of Parasitology, College of Medicine, Nantong University, Nantong 226001, China)

[ Abstract] Objective  To observe the immune responses elicited in BALB/c mice by DNA vaccine encoding
cysteine protease inhibitor (CPI) of periodic Brugia malayi cloned in vector pcDNA3.1. Methods  Specific primers were
designed on the basis of known sequences of CPI gene from periodic B. malayi. The desired gene fragment was amplified
by PCR from ¢DNA, inserted into cloning vector, pGEM-T, and sub-cloned into pcDNA3.1 to construct pcDNA3.1-BmCPL
Forty-eight mice were randomly divided into 4 groups, i.e. normal control group, pcDNA3.1(+) group, pcDNA3.1-BmCPI
group, and pcDNA3.1-BmCPI/CpG group injected with PBS 100 pl, pcDNA3.1 100 pg, pcDNA3.1-BmCPI 100 pg
and pcDNA3.1-BmCPI 100 png+CpG 30 g, respectively on left hind leg of each mouse. All mice received three
immunizations with 2-week interval. At the 4th week after the last immunization the muscle around injection spot was
collected, in which the level of BmCPI mRNA was detected by RT-PCR. The stimulation index (SI) of spleen lymphocytes
was measured by MTT method and the levels of secreted 1L-4 and IFN-y in serum were detected by ELISA.  Results
The recombinant plasmid pcDNA3.1-BmCPI was constructed and the length of the gene fragment was 621 bp. The results
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showed that BmCPI gene in the muscle of the immunized mice was detected by PCR. At the 4th and 6th weeks after im-
munization,,
group (53.789+1.937, 59.735+4.139, and 61.975+1.029) (P<0.05). No significant difference existed between pcDNA3.1-
BmCPI group and pcDNA3.1-BmCPI/CpG group (P>0.05). Serum IFN-y in pcDNA3.1-BmCPI group and pcDNA3.1-BmCPl/
CpG group increased from the 2nd to the 6th week after the last immunization with the value of 69.544+3.145 and
106.069+7.518, 120.019+5.968 and 136.229+7.198, 149.109+2.700 and 178.429+1.126, respectively. The levels of
IFN-y in serum from the immunized mice were significantly higher than those of normal control group and pcDNA3.1(+)
group (28.264+1.129, 35.179+1.029, and 40.110+1.176, respectively) (P<0.05). There was a significant difference be-
tween the two immunized groups at the 2nd and the 6th weeks after the last immunization (P<0.05). The level of IL-4 in

the SI of the two immunized groups was significantly higher than normal control group and pcDNA3.1(+)

serum from the immunized mice was significantly higher than those of normal control group and pcDNA3.1(+) group at
the 4th and the 6th weeks after the last immunization (P<0.05). No significant difference was noted in IL-4 level be-
tween pcDNA3.1-BmCPI group and pcDNA3.1-BmCPI/CpG group (P>0.05).

plasmid pcDNA3.1-BmCPl was transcripted in vivo and elicited immune responses in mice.

Conclusion  The recombinant eukaryotic
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1.1 kR Agishd kR IR Dok sz HELH K
R E ALY BH A T RS, 435 f5 A 3
ERIK-70 CLRAF, 48 HIHIHS BALB/c /N, M,
6~7 JE%, PRE(20+2) ¢, W H RSB KASLR SO,
1.2 &KX A Tag DNA RAHE . BR &M N DR
Nhe T 1 BamH 1 | T, DNA ¥%E3:EE0 H H /K Takara

AT, BRL/INE AR AR & DNA ZhAb i [Tk
A G [ B A T A TRA AR, KE i
FI U DY 255 A= ) TREARA FR A R o 4 A R
A G [ B TRA AR, $hiRfm b
PR SHE (54 100902) 1 F 8 3 22 251 A BR
N, AR pGEM-T Easy, WEMEEE (MTT) A K
T & [ 3% [ Promega /A W, B R IKEAA
peDNA3.1(+) VLIRS 27 A= JUR B IF ST T I . K
s (E. coli)DHSo AN S ARAF
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2.1 By AR SOk (7] W, T
JEIARY Tk 22 MU BmCPL 6K B v B 5 5 5, A
I E 2 ok pGEM-T-BmCPI, JFIF%5E

22 BeARABERR BRI K fsil B
4tk pcDNA3.1(+) Bk A 8 41 Bk pGEM-T-BmCPI
JH Nhe 1 1 BamH 1 XY, 1.0% B NE AR &S f UK
SRS, B IRGER & iU Y, R YD e Y
pcDNA3.1 ZAKFN BmCPI 3 R Beb i m, 44k
J&Z A E. coli DH5a, Ui 6 FH I 5E %, il 2 0 R
DNA, #E47 PCR ¥ 3 AN VI S5, S5 PR 4l
JFHi pcDNA3.1-BmCPI,,

e B TR R AR R R S 1, K iR tifL
HA TR, pcDNA3.1-BmCPL, FE85M1 0600 B I
LAY GRE (A o TN Ao 1), T As/A o, TR
HHRPEERIAEREE , AR 1 mg/ml, -20 CIRAEEH
23 SAEMGEE  HRROSCER (8] BITTEE, il
PRI I b e e 1 5 A ) 5 SR8 b SE A A
R CpG ODN (CpG1826), ¥4k 5-TCCATGACGTT-
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CCTGACGTT-3', 2R mf AR B2, BomiL
BeRErE, TR 1 mg/ml, I REIR A M4 AR
HBRAFE

24 Fshipam K48 HUNRMEHL N 4 4,
12 H, Rl XTI | 25 Bk 4], pecDNA3.
1-BmCPI 2H #1 pcDNA3.1-BmCPI/CpG 41, 43 5 1 5t
PBS 100 pl. 23 fiki pcDNA3.1 100 wg. B 2H 5 fi
pcDNA3.1-BmCPL 100 g Fl 5 2 Jit ki pcDNA3.1-Bm-
CPI 100 wg+fi57 CpG 30 wg, K FHZ2 )5 BB 2 i L
e, B2 8 1k, 3k, BIRIEMET 24 h,
TR BB ST 0.5 mg/ml AT AR 50 wl 47
TRALBE

2.5 %3 PCR(RT-PCR)% % B ey A HIK A4 %
ol TARWREES 4 8, A1 RN
A2 0.5 em® WLNZHEL, 224140 RNA fiftik, FIH
Trizol #EH RNA, %% 5% 5 i cDNA, & 3CHR [7] 1Y
Jiik, PCR Y HEN B, ¥ 38 W& 5ile b
BEWE LKA AE .

2.6 T B MM H3g K (MTT %)  TRIK
BEIS S 4 FEE 6 J, AR 4 /MR, g
il 2% bk O At R, S M e £ 0 A R T
95% 1 bk L A M A T, A R LR B 28 2% 10° >/,
T 96 FLHUIMA 40 A 100 /AL, 45 B8 6 4
fL, HAp 3 FLIMAFETI GEREE A A (ConA) 5 WAL, 5
3FLVE ST IRAL, IMAABRERK 5 wl/fL, 37 CHiFR
72 h, REFREEWET 4 h, HIA MTT 10 pl/fL, B2,
PRLEEEIE 4 b, FEEETHINE Aso (H, T4
IR AN RIAE ZL (SI), SIEAN ConA L A s “FIAE/XF
HEALA 570 FXIMHL

27 kAT G mei-E-4 (IL-4)4 v FihE
(IFN-y)M 2 TARRGPEEES 2, 4 F6 i, /NRIRE
MESL, 8 M, AR R A A SeR B R
NP4 20 min, IMUTEEEM 1 2 Wl n, FRMRIEH &
LR A 114 F11 TFN-y &5,

3 FiESWH
H SPSS 11.5 G it X RE AR G AT S 2 43
Mr, RH K56, KIR/KiME «=0.05,

# =X

1 E#ZFRIEHME pcDNA3.1-BmCPI )4 E

B IR UK peDNA3.1-BmCPI, £ 4iifk ms
AT PCR Y 1S, ¥4 =W v BE RN 621 bp, 5
T B B R /NEST . FH Nhe 1 1 BamH 1 XUV I,
AT RN R BE(E 1),

2 BMERFNHERER

FLVKEE R 7R, peDNA3.1-BmCPI ZH 1 pcDNA3.1-
BmCPl/CpG 41/ R G BETBAL LA 14T RNA #0] i %
SRR A, R/NG AL E R 22 B Bm-
CPI (K Bt PCR 4735 7= W) — 20, LKW H4H BokL
pecDNA3.1-BmCPI BETE/ NN NFE 5% (18 2) .
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M: DNA R4 (D12000); 1. PCR ¥ #47/=4y; 2. MEGYIF=4; 3.
peDNA3.1(+) ik,
M: DNA marker (DL2000); 1. PCR product; 2: Digestion product
by Nhe I and BamH [ ; 3. pcDNA3.1(+) plasmid.
1 EHAFH pcDNA3.1-BmCPI PCR FINEGI L E
Fig.1 PCR and enzyme digestion identification of recombinant
pcDNA3.1-BmCPI

M 1 2
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M: DNA fR4 (DL2000); 1. HE4LFR G /RS A LA RT-
PCR F=4); 2. Thke#z it BmCPT 3E[H PCR 4™ HE7=1) .

M. DNA marker (DL2000); 1. RT-PCR amplification product of the
PCR product of BmCPI

muscle tissue of the immunized mice; 2.
gene.
2 RT-PCR#MEARMEZE/NRIAN BnCPI £H
Fig.2 BmCPI gene detection in muscle tissue of mice vaccinated
with recombinant plasmid by RT-PCR

3 SE/AR T B AAiETE &

pcDNA3.1-BmCPI 41 #1 pcDNA3.1-BmCPI/CpG 4
INRTFARKRGIZIGE 4 J8, SI 2510 1.226+0.468 F
1.298+0.129, RIKAEEFH 6 J&, SI 205K 1.198+
0.063 F1 1.46620.635, 4035 /=5 T (ERR X HE 41 Fn 2 ot
BigH (3 P<0.05) . 2 M a2 58 e84 X
(¥ P>0.05) (% 1),

4 &R IFN-y 0 IL-4 7K F
FTRKRGSEGH 2, 4 F16JH, pcDNA3.1-BmCPI
ZH #1 pcDNA3.1-BmCPl/CpG 4 /N BRI 7 IFN-y 7K F
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Table 1 Stimulation index of T lymphocytes in mice (x+s)

*3 MRMFPABEETF IL-4 KF (xss)/pg-ml™

Table 3 IL-4 level in serum of mice (x+s)/pg-ml™

Eiwll 55 4 i %6 )1 R H2 M Ham 556 )i
Group 4th week 6th week Group 2nd week 4th week 6th week
apili: Xt R
@I%XT Al 1.002+0.010 1.003+0.018 ﬂ}i 1A 26.979+4.179  28.643+6.109 26.179+7.361
Control group Control group
2% TS 23R
R 1.012+0.021 1.019+0.027 e 28.264+1.129  35.179+1.029 40.110+1.176
pcDNA3.1(+) group pcDNA3.1(+) group
peDNA3.1-BmCPI 41 . . peDNA3.1-BmCPL 4] , ,
1.226+0.468 1.298+0.129 35.998+6.505  69.779+11.309°  96.119+6.360
peDNA3.1-BmCPI group peDNA.1-BmCPl group * * *
:DNA3.1-BmCPI/CpG % :DNA3.1-BmCPI/CpG 4
peDNA3.I-BmCPI/CpG 2 1.198+0.063° 1.4660.635° pDNASLBmCPUCYG AL 55 17,1 005 5810045779 82.409:3.550

pcDNA3.1-BmCPI/CpG group

pcDNA3.1-BmCPI/CpG  group

iE: SIS IRAUA A ORI, ¢ P<0.05,
Note: vs normal control group and pcDNA3.1(+) group, * P<0.05.

Wi B ] 2 K 2 W T, 4 il ol 69.544 £3.145 Fil
106.069 +7.518 , 120.019 £5.968 F1 136.229 +7.198
149.109+2.700 1 178.429+1.126, 4 1 35 &5 Tt e ot
WA F2s Fobid (3 P<0.05), Hrh R KGR E 4 2
HI%5 6 J&, pcDNA3.1-BmCPI/CpG 41 IFN-y /K- i &
55T peDNA3.1-BmCPI 41 (34 P<0.05) (£ 2),

Fz2 MRIMMFEHPMAMEEF IFN-y 7KF (vts ) /pg-ml™
Table 2 IFN-y level in serum of mice (vs)/pg-ml™

2R H2M B4 6
Group 2nd week 4th week 6th week
papiied
ﬂ}i il 49.575+¢5.986  51.237£3.526  48.7290.126
Control group
23R
ZRA 53.789+1.937  59.735+4.139  61.975+1.029

pecDNA3.1(+) group
pcDNA3.1-BmCPL 4]
peDNA3.1-BmCPI group
pcDNA3.1-BmCPI/CpG 41
pcDNA3.1-BmCPI/CpG group

69.544+3.145"  120.019+5.968" 149.109+2.700°

106.069+7.518% 136.229+7.198"  178.429+1.126™

e S IR A B, * P<0.05; 5 peDNA3.1-BmCPI
UAALL, # P<0.05,

Note: vs normal control group and pcDNA3.1(+) group, * P<0.05;
vs pcDNA3.1-BmCPI group, # P<0.05

FRRAIEGH 2. 4 M6 JH, peDNA3.1-BmCPI
ZH Al pecDNA3.1-BmCPI/CpG 41/ BRI TL-4 7K - Fifi
A A S =, ook 35.998+6.505 F 35.117+
1.025. 69.779+11.309 F1 58.109+5.779 . 96.119+6.360
Al 82.400+3.550, H:AF 5 4 s 6 &l 2 MR 4L
TL-4 7Kt 25 1 TR R BRI S k4 (1 P<0.05)
2R 0] 25 I TS 4 (3 P>0.05) (3R3) .

i

A CPT ELATH I s i N7 A, IFAS
PURAE IV HIRE ST, 22 M CPT AT 3E T TL-10 B4 A%,
Z 5510 3 T 40 WA G (A 0 Th %Y 6z
N T JCAR- Y Th B G RE N A6 AE , H R 22 AU

iE: ST IR ORI, ¢ P<0.05.
Note: vs normal control group and pecDNA3.1(+) group, * P<0.05.

Litomosoides sigmodontis ) CPI TE/]N B N RE Ik 3 %
PR R M ARG A, A RIS, 7
B0 EC XUk H (Dipetalonema viteae) CPL Al IFN-y Bk
Hiz T/ EVRANAR, AE SRS NO, ThH
TR 2 M 22 Wy 40355 3t I S ] o107 AR A Y i
it firp, A4 AT LATE S A A, B, H
WASRAFAE— RYNIE N A A L] . B B —Le 25 A=
CPI RES DTS HR & | 815 40 L DA 723 2 F_F 3 NO
B, P CPT R HAT A MIE S e I 1 R A B A A=
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Kz dt CPLRAIFRN S, WEALIRIE S, ARG
P ok 22 UG 5 22N FE DR T AR I T T JEhi

SR AR FHA FEA [ B 2 5 H A S M BT
SR AR AR 5 B RA RGN B F, AR5
SANSGYARN, A 32400 b Rk b
F, R H AT B A A S A ) AR
SRR ARG LN TR 7125, LA B RS
TR R A T HABZH M, HIAAHSA B AL
4 RBUR | MR RIILA . TETS DNA SR
I 24 h BRI ER R AT LU S BG40 B 35 30 o7 264 7 98
AbEE DI R LA T DNA (I, 3 o X i
/N B AR A LA #E 4T B RNA $2 3, 17 RT-
PCR %00k, 753315 H iR B8y 4448, 1k
W1 A% F2H DNA P2 B RETE HAZ A N K38, MTT
RUESE, S 2H /N BRI T 40 AR AP 28 ConA IS
RS FEAE O BT, R DNA 25 ] 185 5/
B A B SN

AR /N B Th 200 o B 7 16 A et A v 7 A= 1 40
WFRB AR, B Hr 0 Thi F1 Th2 B4~ ZhREE.
. Thl 200 5270 U0 TFN-y, 006G 40 M ey ; T
Th2 40 it 3 B350 W6 14 A1 1L-10, RSB A AL,
AR 38 3 538 A0 PR S R D s Ak, B
MPEGIZE B A A BOR R R Dhig . ARk
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I 2 AL/ INEUMLTS TFN-y K TR IR 5 46
2 JEI R e e B A FN 2 TR 21 22 ) 25 S i
SC, T 14 KO AR R RPE TGS 4 A BT,
Ut peDNA3.1-BmCPI #2921 nl LAi75 3 40 i 0528
H#WLL Thl AR 3

YN DNA HAETEZE R RRAE Ry 57 I IEE % -C G-
g -mE g 37 (g JE W B AL CpG B F S . CpG
ODN REIOE = 5 e 240, 151k B kT 4HAE |
ELWEANAE . AR SRR 17 SR 80 40 i 55 e 2 1
M, HErE ARSI, WIL-1, 16,
IL-12, 1L-18, TNF-a, IFN-o Fl IFN-y 25 B4sg L4k
HRES M REERE S e S N CpG ODN fEh—
FIRT RIS e (e, S5 v TRk S T S s LA 1 f
Y2 S 5 LS ARSEEGH, peDNA3.1-BmCPI/CpG 4
FARR GG 2 FIEE 6 JEIMTE IFN-y K-8 & & T
JE#, DL AR CpG ODN A — & o /N B s
NZWIVER . ARSLI I T peDNA3.1-BmCPI #%
FREEHT, VRIS UE ST 5 TN BRU™ A 40 e G 28 o7
RN, AR AP E IR TF i — 2D R 3T
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