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Construction of the Plasmid pCMV4-rZPC’ DNA Vaccine
and Analysis of Its Expression in Mouse

ZHOU Fei

YANG Ying PENG Jing-Pian

( State Key Laboratory of Reproductive Biology . Institute of Zoology , Chinese Academy of Sciences  Beijing 100080, China)

Abstract: Selecting the partial sequence of rabbit zona pellucida protein G ( Amino Acid No.263-
415, 1ZPC’) as the target, the pCMV4-rZPC’ gene vaccine was constructed. The total-RNA was
extracted from the ovary of sexually matured healthy female rabbit (New Zealand)} and the rZPC'
eDNA was amplified by RT-PCR. The product of RT-PCR was directly inserted into the cloning vec-
tor PCR® 2.1 and constructed the PCR® 2.1-rZPC’ . Then the vector was digested by Hind III ,
X-bal and the inserts were subcloned into plasmid pCMV4 to construct pCMV4-rZPC" DNA vac-
cine. Analysis by RT-PCR demonstrated that intramuscular injection of mouse with pCMV4-rZPC’

vector resulted in an expression in mice muscle and the expression could be up to 12 weeks.
Key words: DNA vaccine; Zona pellucida; ZPC; RT-PCR
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UFE—HFRR ZPEIR T HRHITE
Fahr, HPU AR AT LA B T LR i 5P AL IE
B, D2 BT ZP RN —4

DNA M 2 3 B B He R, T8 S B 4 7
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FX 4 BB DNA B fh e L4k , T LA 2 & f 41
ey R ANEES BEARBEEHAEARET
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HHELER, MASEBRNFHFE, - 20C
30 min, 10 000 g 4°CE 0> 15 min JLHE RNA,75%
W Z B SR PIK , A T4, UU3E A 100 1l
Rnase [/K %, — 20°CRTE

1.5 Sl¥igit WP EARWARMWBHW
ZPC % cDNA & B3 9" .

L5149 A:5-CGATGCACTTCGCTAATGACTCC-
AGGC-3';

T34 B:5'-CGTTAAGCCACAGCCAGGAACA-
CAATG-3', ,

Y AFARREES T, BHALILED
Fo. 5IBBEEBEAF A K.

1.6 % ZPC'EE cDNA AR UUKRME3IY B
H cDNA & AR5 %,2 pl B8 RNA, 1 4l BRI
591 (50 pmol ), dNTP’s(25 mmol/L)1 pl K 5x
AMV/Tl WK 10 pl, ZARFN 50 1,42 CHR IR
1h, Y By ZP3 HEEH B, RMER
J&,95°C 2 min K& 5% %8, 7= - 20CHR~FE
1.7 % ZPC'EE cDNA B PCR ¥ H %
ZPC'F#H cDNA 4 p1. 519 A 1 p1\ 5149 B 0.5 pl
5x B AMV/Tl B ¥ 5 1. Tfl DNA R4 B (5 U/
p1)1 421 dNTP’s(25 mmol/L) 1 pl, KT N 25 pl,
KM% :95°C 5 min 95°C 1 min.65°C 1 min.
68°C 2 min 30 ™EF (B EFHE 0.5C,—H
%3] 50°C) ,RJ57E 55°C 2 min 10 MEFF,68C
10 min, ¥ IEF=HIE 15 pl K MBELE R

1.8 TEREMFH PCR@ 2.1-rZPC'HI¥E H
fi&HE B B W BT 8 1 PCR 7 %, 2 pl PCR
@ 2.1 JERE BB (50 ng) i A BT # i) PCR 7= ¥
6.4 ng, A T4 FEHR 1 (1.dNTP 1 pl, 14C T
B, EXRKEBE—INERZEE, MA2U R
R YIIR AT, YK _EARFE 30 min, 42°CHARTE 305, B
F vk E 2 min, I A 250 1 SOC ¥ .37 CKF3&
HG1hBREIBHEREBFHR(EEETEER.
IPTG . X-gal )37 CHEFA K. PO BEHEILFRU
ANE IR EUEUR. DNA, B X . BUEE V) B
PEBURLHFT R0 , AL R B B A FA#1T.
1.9 HERZEFERHHBE BEH ZPCEH
B PCR® 2.1-rZPC' L fE B4 Hind [l . X-bal
BE Y, 1 % 1185 2 B B W o Tk i 4k 81l 550 bp 2

FHEH ZPC' 3 H K DNA H B, B pCMV4 &
LAk A B U A0 22 B PK (1L 4.9 kb B DNA J
B, pCMV4 kL 50 ng,ZPC’#: B 5 ng A BUIIA
T4 ZEHERE 1 pl, dNTP 1 ], 14C3 R, B LR
BHE, B PREFSR, EHF LU /DR ERR
Jik. DNA, Al Hind 1. X-bal B Y] % €, ¥ 1
500 bp EE W E AR, FHMETTREL, Nae T,
Kpn 1 + X-bal, Hind ll + Sma 1, Kpn 1 +
Nae 1 .Sma 1 + Nae 1 55E.

1.10 HEhREAMERZE AHERYERE
(Bupivacaine-HC1) 1€ 8 2 ¥ 85 3 7, % pCMV4-
ZPC' LN £ A 51 3 BALB/c N, B R/
BT M FR. DNA RIZEA M RBRALA 2 3 W
B4} 50 pul 0.5% Bupivacaine-HCl, 24 h J5 7E #f
FIERAL 43 3 YK I 5 pCMV4-rZPC’ i B: DNA, 3F
2 EARNE—K, 10 FERBUNRA MK
BRALPY A S RNA, FIM R A k073, ZE 5 F
KF EEE BRI RO, Y=Y BE
T2 = W .

2 4 R

2.1 % ZPC'EEH RT-PCR ¥ LIGIPHE
& RNA A4, RT-PCR ¥ 3% 8| — 4 292 470 bp
MDNA W, HAFESHMERFBE—3
Nae 1 EE1048 3] 310 bp + 160 bp #J DNA £

(B 1D, mEHEN KRR,
1 2 3

E1 RI-PCRFEHBRHBINIER
Fig.1 RT-PCR results

1.PCR marker; 2.RT-PCR 7=4] (RT-PCR result) ;

3. Nae 1 B84 (Digested by Nae 1)

2.2 HERE PCR® 2.1-rZPC'HIERE
T FEEHK RT-PCR =¥ E#ES5 PCR® 2.1 %
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RE SR T4 EEMEE, HLRZEE DHS.,

BEALBEER 8 AN B /N EIRERUEORL, Al Hind T +

X-bal BEY, B & A 500 bp % B B kL, A
Bam HI+ Nae 1, Nae 1, Pou 1l HE— B
XE(E2), NE2TUAFHEHFTBSE Bam
HI + Nae 1 EYIE3AE W&, RIE PCR@ 2.
1 FORLAD ZPC EF MBI BT L E, &6
300 bp + 540 bp £ N IE [7 46 A , 7 700 bp + 150
bp ZHWRRFEA, EFEANTREGEN
PCR® 2.1-1ZPC’' i #t — 2 W B V1 ¥ . PCR
® 2.1-1ZPC' iR & Nae 1 BEYIS 3] 540 bp +
1250 bp, Pou II B4 360 bp + 380 bp + 540 bp +
700 bp(F:H 360 bp 1 380 bp B &AW AR L E
AU TUAKTHER), 5 Nae 1, P THSH
o BEU LB HAT UL EEE KR
ZPC'# A cDNA FifE 3| PCR®@ 2.1 3% [& JiRL
H,

2.3 rZPCEEREMFFINE M T7.M13

12 3 45

2 PCR@ 2.1-rZPCEATHERHEMBYILRE
Fig.2 Recombinant PCR® 2.1-rZPC’ vector
identified by degesting with Bam
HI+ Nae 1 ,Nae I ,Pvu 1
1.PCR marker;2 ~ 5. Bam HI + Nae 1 BEUI&ER, K P 3-~5
N IE [ 3 A ( Digested by Bam HI + Nae 1 ); 6.PCR marker;
7. Hind [l + X-bal B§¥] (Digested by Hind Il + X-bal) ; 8. Nae
T B§ 40 (Digested by Nae 1); 9. Puu Il B§Y] (Digested by Pou

o

51 HEAT W P FIRE , WP &R 5 B MR
ZPC' P3| 5e 4 — B, ME W B B A Bt R R
By, R BB RS . MFFSITE

1 CTAANNCAAC AAGCNGGTAC GAGCTCGGAT CCACTAGTAA CGGCCGCCAG TGTGCTGGAA
61 TTCGGCTTCG ATGCACTTCG CTAATGACTC CAGGCACACG GTCTACATCA CGTGTCACCT

F #5314 5'-CG ATGCACTTCG CTAATGACTC CAGGC-3'

121 GAGGGTCATT CCTGCCCAGC AAGCCCCGGA CCGGCTCAAC AAGGCTTGTT CTTTCAACCA
181 GTCCTCCAGC AGCTGGGCCC CGGTGGAAGG CAGTGCAGAC ATCTGTGAGT GTTGCGGCAA
241 CGGTGACTGT GACCTCATCG CAGGCTCCCC CATGAACCAG AACCATGCTG CCCGGTCCTC
301 TCTGCGAAGC CGCAGGCACG TGACGAAGA AGCAGACGTC ACCGTGGGCC CGCTGATCTT
361 CCTGGGGAAG GCTGGTGACC CTGCCGGCA CAGAGGGGCT GGCCTCTGCT GCGCAGGCGA
421 CCCTGGTGCT GGGCCTTCGC ATGGCCACCA TTGTGTTCCT GGCTGTGGCT GCTGTGGTCC
481 TGGGCCTCAC CAGGGGGCGC CACGCTGCTT CCCACCCCAG GTCTGCTTCC CAATAAAAAA
T34 3'-GTC CAGACGAAGG GTTATTTT-5’
541 GCCGAATTCT GCAGATATCC ATCACACTGG CGGCCGCTCG AGCATGCATT AGAGGCCNGNG

2.4 pCMV4-rZPC'EZANHNHBEMERE

PCR® 2.1-rZPC' i $. ] Hind 1. X-bal E§ 11,
45 AU Bl 550 bp 2245 W DNA #F , 5 RI#E 4k
B AL F IR BB pCMV4 %8, BILBRZEH
DHSq«, 318 4 NE %, /NER B A, A Hind
I + X-bal,Kpn 1 + X-bal, Hind Il + Sma 1,
Kon 1 (Nae T ,Sma 1 + Nae I1BEVI%ERE. M
B 3 W] DL FE H pCMV4-rZPC', PCR® 2. 1-1ZPC’
A Hind 11 + X-bal B§YI18 BB I BER/D—EL,

W R FE—1 AZEHE ZPC', pCMV4-rZPC' £
Kpn 1 + X-bal, Hind 1l + Sma 1 E§113975 3
550 bp £ I %W, T Kpn 1 + Nae 1 ,Sma 1
+ Nae 1 BEYINIBEA 550 bp 226 B4 , UiB3
B ZPC' IE [ A B EAZ JURL pCMV4 /1, E
2 B R pCMV4-rZPC/ # B /R0 6

2.5 pCMV4A-rZPC'E#RMEMBRNADEH
FxiE DEE/DRULAERN R, EHRH K
BTy ARINAYERNA, VWA
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3 pCMV4-rZPC' EEFRAMEE

Fig.3 Recombinant plasmid pCMV4-rZPC’ identified
by digesting with Hind Il + X-bal, Kpn I+ Nae 1, Kpn
I+ X-bal, Hind Il + Sma I, Sma I+ Nae 1

1.1kb marker;2.pCMV4; 3 ~ 8 . T4 R BT 45 2 (3. Digest-
ed by Hind [l + X-bal(PCR@® 2.1-1ZPC’) ;4. Digested by Hind
Il + X-bal; 5. Digested by Kpn I + Nae I ; 6. Digested by
Kpn 1 + X-bal; 7.Digested by Hind [l + Sma 1 ; 8.Digested
by Sma I + Nae 1)

Nae I ) PSt Immyl%ﬁﬂgﬁ%?ﬂ(§%o @4
Ut B3 7E mRNAJK % b 72 IE % /D B oA & W R

4 RT-PCR %E pCMV4-rZPC' ¥ R AL RIA =4
Fig.4 Analysis of expression products
of pCMV4-rZPC’ by RT-PCR
1.1kb marker; 2. % ¥ 41 (Control) ;3 ~ 6. RT-PCR =4 ( Prod-
uct of RT-PCR) ; 7. Pst I WYl (Digested by Pst 1 ); 8. Nae 1
B 4] (Digested by Nae 1)

B (ZPC' By FR 3K , T AE 5L 56 41 /) B AP AT A AS ) 5]
ZPCE/NRALA PR ERE, USRS Nae
I, Pe IR, V=Y h EBETA
) AT, W R A5 RS 8 B — B, UE A ROk
DNA SBTE/DBRALA FREX. WMFLERUT .

1 TCGATGCACC TTCGCTAATG ACTCCAGGCA CACGGTCTAC ATCACGTGTC

L #3149 5'-CG ATGCACTTCG CTAATGACTC CAGGC-3’

51 ACCTGAGGGT CATTCCTGCC CAGCAAGCCC CGGACCGGCT CAAGGCTTGT TCTTTCAACC
111 AGTCCTCCAG CAGCTGGGCC CCGGTGGAAG GCAGTGCAGA CATCTGTGAG TGTTGCGGCA
171 ACGGTGACTG TGACCTCATC GCAGGCTCCC CCATGAACCA GAACCATGCT GCCCGGTCCT
231 CTCTGCGAAG CCGCAGGCAC GTGACGAAG AAGCAGACGT CACCGTGGGC CCGCTGATCT
291 TCCTGGGGAA GGCTGGTGAC CCTGCCGGC ACAGAGGGGC TGGCCTCTGC TGCGCAGGCG
351 ACCCTGGTGC TGGGCCTTCG CATGGCCACC ATTGTGTTCC TGGCTGTGGC TGCTGTGGTC

411 CTGGGCCTCA CCAGGGGGCG CCACGC
3 3 @

DNA BB H AR 90 FR LIk & BREKK
—FhBTX BRI R, HIFRE R K
HEMNREEEEDRB TN, HEEADY
A, BESMNR L B FE I R Y R 3k, 7= A AR AT
WERBEBEMBREENE. BHFES
PHER— AR EE KRN E
FHEWALA, BafE RSN FFH X ZP B B v
HITEZERMBIR ., Kerr %/\mfﬁ Myxoma b
BERAWERLK ZPB WK FHEHE (VV-
ZPB)RRFER , FE AR = M M T PR T

B ERGETUMGamN 2P EEES S,
0% RTFAZHRERNIIETWELWH
AL FITh BEZE EL . Jackson” e N
ZPC,fJEE T ECTV-ZPC EH KR HHEW , KK
PLARTT LIS ZP AL A, (H R R G B/ B
SREMIEE WM. EFFENTREY
H5WAKF T Lyn Hinds 18+ 8L 8 = S 1E#1T
%% ZPB i) DNA B H BT 5E , R LB = A B H
ERbiE, KX WEhE —EEm. NERTH
MRABARREAEH AR S KERNZH A
SR AEH T RERE, XBRH T
ZPEANDIAEBTEHMMNAH. FR—I BN B
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AR 7P B R, Flin— 1R, ERPER
1 BEL BT % B0 AE B4R R A0 52 4% L T BLJLE G
BMERC 2N LN — MR # A . Hinsch
EHE R MANEE ZP3 EEIETREIN S
RERK(AAL51-165, AA360-369) , HoPi ik sl LIiR
NEFAMBENSHAIYE 2P B, £F
TRPRIMBAERRES ZPCHEEER ., A
HESMER R ZPC XEE 153 MEERE(H
B3 263 ~ 415 1) KRR E T ZP RIE MRS
BB AR RNERFFAIAER, HWERN
FE-THREEERZERER XAEMBE
ZHWANENERELN S . HERERRER
i 35 D R VL R 9T W ZP W4 A Bris B RE Y
BN EAEANTTEREE RE—-ITHEER
MNAYBEEMFEHNETL#E, RilE&
AR, ESTRKT LR UMEDE
BRRETREEDRNR PEEEE, RANE
Egeey 10 BB AEARIA P IHE R BRI
R A1 Atk MR & & £ B ( Bupivicaine-HC1)™* 1
S ARREHBIZE Y, InE R FE AL BI R Bk
B Ry, 3R EHEEANREKFER 20
~30 f%, L WFEH pCMV4-IZPC' DNA #
HE—ENREERE WAMREERIEA
#HiTH,

$ x® X W
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