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Abstract: Mammalian zona pellucida (ZP) has great antigenicity. After inoculating, the antibody of ZP can
effectively hinder sperm-egg interaction. To understand more about the antigenicity of Lepus Capensis ZP 2
and map its epitope,we designed a special reverse transcription primer,in which 5’ ends were phosphoryla-
ted,based on ZP2 cDNA sequence of Orycrolagus cuniculus. The first strand of cDNA was synthesized and
then acted as template to amplify the open reading frame of Lepus capensis ZP2 gene. ZP2 cDNA contained
2 184 nucleotides,its signal peptide and transmembrane helices was located at ZP2% °° and ZP2°* "7, re-
spectively. The hZP2 ¢cDNA was amplified and contained 954 nucleotides. After inserting the hZP2 ¢cDNA
into pET-28a(+) plasmids, the recombinant pET-28a-ZP2 vector was then transformed into Escherichia
coli BL21 competent cells. Temperature,IPTG concentration and time were optimized to increase the level
of expression of hZP2 gene. The recombinant E. coli BL21 was induced and expressed dissoluble hZP2 fu-
sion proteins, which molecular weight were 41. 17 kD. Preferably, recombinant E. coli BL21 grew at 37°C
and was induced 15 h using 0. 7 mmol « I.”' IPTG and then expressed more hZP2 fused proteins. The level
of expression of hZP2 fusion proteins was much more than expression of ZP2{ fusion proteins.
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Fig. 1 Cloning of Lepus capensis zona pellucida 2 gene

1 ATG CAG GTG AGT AAT TCT GGG AGC AGG GGG AARA GGA TTG CCA TGG CCT AGC TTG ACA AAG TTC ACT TCC CCT TAC CTC TCT CCT CCA TCC 90

i Met GIln Val Ser Asn Ser Gly Ser Arg Gly Lys Gly Leu Pro Trp Pro Ser Leu Thr Lys Phe Thr Ser Pro Tyr Leu Ser Pro Pro Ser 30
91 TCT TCT AGC GCC CGT GCA CGG CTG CTT CTC TTC TTC GCT CTT GTG GCT TTG GTG AAC TCC ATA GAT TTT CTT CAG TTG TCA GGT CCT GTC 180
31 Ser Ser ser Ala|Arg Ala Arg Leu Leu Leu Phe Phe Ala Leu Val Ala Leu Val Asn Ser Ile Asp Phe Leu Gln Leu|Ser Gly Pro Val 60
181 TTC CCA GGA ACT|GTC ACC TGT AAC GAA AAT GAA ATA ATA GTA GAG TTT CCC AGC TAT GTT GGC ACC AAG ACA TTG CAC|GCA TCT GTG GTA 270
61 Phe Pro Gly Thr Val Thr Cys Asn Glu Asn Glu Ile Ile Val Glu Phe Pro Ser Tyr Val Gly Thr Lys Thr Leu His Ala Ser Val Val 90
271 GAT CCC CTT GGT GTT GAA ATG CTG AAC TGT ACC TAT ATC CTG GAC CCA GAA AAG CTA ACC TTA AGA GTT CCA TAT AAG GCC TGT ACC ARG 360
91 Asp Pro Leu Gly val Glu Met Leu Asn Cys Thr Tyr Ile Leu Asp Pro Glu Lys Leu Thr Leu Arg Val Pro Tyr Lys Ala Cys Thr Lys 120
361 GCG GTG CAC GGC GGA CAC CAG ATG AGC ATC AGA GTC ATG AAC AAC AGT GCT GCT TTA AGA CAC ACA GAT GTT GAG TAT CAG TTC TTC TGC 450
121 Ala Val His Gly Gly His Gln Met Ser Ile Arg Val Met Asn Asn Ser Ala Ala Leu Arg His Thr Asp Val Glu Tyr Gln Phe Phe Cys 150
451 CCA GTA GAA CAG ACC CTG GAG TTC TCA AAA TCG GCA GTC TGC ACT AAG GAC TTC ATG TCT CTT CCC TTT CCA CAT ATT CCT ACT GGC TTT 540
151 Pro Val Glu Gln Thr Leu Glu Phe Ser Lys Ser Ala Val Cys Thr Lys Asp Phe Met Ser Leu Pro Phe Pro His Ile Pro Thr Gly Phe 180
541 GGT GAT AGC ACT ATG GTA AAC CAA TCT CAG ATG GGA TGG ATG GTT CAG GTT GGT CAT GGT CCA GGA GCC CAA ACT CTA AGC CTG GAG GAG 630
181 Gly Asp Ser Thr Met Val Asn Gln Ser Gln Met Gly Trp Met Val Gln Val Gly His Gly Pro Gly Ala Gln Thr Leu Ser Leu Glu Glu 210
631 GCC AAA GGA CAA GGA TTT GGT GTT CTG ATT GAT GAC AAC AAG ATG ACC CTC AAT GTG CTA TCC AAT GCC ACT GGA GTG ACT CAC TAT GTG 720
211 Ala Lys Gly Gln Gly Phe Gly Val Leu Ile Asp Asp Asn Lys Met Thr Leu Asn Val Leu Ser Asn Ala Thr Gly val Thr His Tyr val 240
721 GAA GGT ACC AGT CAT CTC CAC ACC GTG TTT CTG AAG CTT TCA TTC GTA TCT CCT GGA CAG AAG ATG ACT TTC TCA TCA CGA GCT ATT TGT 810
241 Glu Gly Thr Ser His Leu His Thr Val Phe Leu Lys Leu Ser Phe Val Ser Pro Gly Gln Lys Met Thr Phe Ser Ser Arg Ala Ile Cys 270
811 TTG TCA GGT CCT GTG ACG TGT RAT GCT ACG CAT ATG ACT CTC ACC ATA CCA GAR TTT CCT GGG ARG CTA GAG TCT GTG AGC ATT GAAR AAC 900
271 Leu Ser Gly Pro Val Thr Cys Asn Ala Thr His Met Thr Leu Thr Ile Pro Glu Phe Pro Gly Lys Leu Glu Ser Vval Ser Ile Glu Asn 300
901 AGG AAC ATT ACA GTG AGC CAG CTG CGT GAC CAG GGG ATT GAT GCA GAR GCA GTA AAT GGC TTA AGA CTG CAT TTC AAC AAA ACT GTT CTC 950
301 Arg Asn Ile Thr val Ser Gln Leu Arg Asp Gln Gly Ile Asp Ala Glu Ala Val Asn Gly Leu Arg Leu His Phe Asn Lys Thr val Leu 330
994 AGR ACA AAR TTC TCT GAAR ARAR TGC CTC CAT GAT CAG CTC TAC GTA TCT TCA CTC AAG TTG ACC TTT ARAC TTG GAA CTG GAT ACA GTA TCC 1080
331 Arg Thr Lys Phe Ser Glu Lys Cys Leu His Asp Gln Leu Tyr Val Ser Ser Leu Lys Leu Thr Phe Asn Leu Glu Leu Asp Thr val Ser 360
1081 ACA GTG ATT AAT CCC GAG TGC CTT TGT GAC TCA CCA GCT TCT ATA GTT TCA GGT GAG CTT TGT ACC CAG GAT GGG TTT ATG GAC TTT GAG 1170
361 Thr Val Ile Asn Pro Glu Cys Leu Cys Asp Ser Pro Ala Ser Ile Val Ser Gly Glu Leu Cys Thr Gln Asp Gly Phe Met Asp Phe Glu 390
1171 GTC TAC ACC CAC CAR ACC ARRA CCA GCT CTC AARC TTG GAT ACC CTC AGG GTA GGA AGT TCR TCC TGC CARA CCT GTC TTC RAG GCT CAG TCG 1260
391 val Tyr Thr His Gln Thr Lys Pro Ala Leu Asn Leu Asp Thr Leu Arg Val Gly Ser Ser Ser Cys Gln Pro Val Phe Lys Ala Gln Ser 420
1261 CAG GGG CTG GTA AGG TTT CAC ATA CCT CTG AAT GGA TGT GGA ACA ATA CAC AAG TTT GAAR GAT GAG AAA GTC ATT TAT GAA AAT GAA GTA 1350
421 Gln Gly Leu Val Arg Phe His Ile Pro Leu Asn Gly Cys Gly Thr Ile His Lys Phe Glu Asp Glu Lys Val Ile Tyr Glu Asn Glu Val 450
1385 CAT GCT CTC TGG GAR AAT CTT CCT CCA AGC AAR ATA TCC AGA GAT AGT GAA TTC AGA ATG ACA GTG AAG TGC TAT TAC ATC AGA GAT GAC 1440
451 His Ala Leu Trp Glu Asn Leu Pro Pro Ser Lys Ile Ser Arg Asp Ser Glu Phe Arg Met Thr Vval Lys Cys Tyr Tyr Ile Arg Asp Asp 480
1441 ATG CTA CTC AAT GCC AAT ATC AAA AGT CTT TCT CCT CCT GTG GCC TCA GTG AAG CCA GGT CCA CTT GCT TTG AGC CTG CAA ACC TAC CCA 1530
481 Met Leu Leu Asn Ala Asn Ile Lys Ser Leu Ser Pro Pro Val Ala Ser Val Lys Pro Gly Pro Leu Ala Leu Ser Leu Gln Thr Tyr Pro 510
1531 GAT GAG TCC TAT CTG CAG CCT TAC AGG GTC AAT GAG TAC CCT Ata GTG AAA TAC CTC CGC CAR CCA ATT TAC ATG GAA GTG AGA GTC CTA 1620
511 Asp Glu Ser Tyr Leu Gln Pro Tyr Arg Val Asn Glu Tyr Pro Ile Val Lys Tyr Leu Arg Gln Pro Ile Tyr Met Glu Val Arg Val Leu 540
1621 AAT AGA AAT GAC CCC AAT ATC AAG CTG GCC CTA GAT GAC TGC TGG GCA ACA TCT TCC AAG GAC CCA GCA TCT CTC CCC AAG TGG AGT ATT 1710
541 Asn Arg Asn Asp Pro Asn Ile Lys Leu Ala Leu Asp Asp Cys Trp Ala Thr Ser Ser Lys Asp Pro Ala Ser Leu Pro Lys Trp Ser Ile 570
1711 GTC ATG GAT GGC TGT GAG TAT AGC CTG GAC AAC TAT CAA ACT AAC TTC CAC CCA GTT GGC TCC TCT GTG ACC CAT CCT GAG CAC TAC CAG 1800
57 Val Met Asp Gly Cys Glu Tyr Ser Leu Asp Asn Tyr Gln Thr Asn Phe His Pro Val Gly Ser Ser Val Thr His Pro Glu His Tyr Gln 600
1801 AGG TTC GAT GTG ARG ACC TTT GCC TTT GTA TCA GAG GCC CAA GCA CTC TCT AGC CTG GTC TAC TTC CAC TGC AGT GCC TTA ATC TGC AAT 1890
601 Arg Phe Asp Val Lys Thr Phe Ala Phe Val Ser Glu Ala Gln Ala Leu Ser Ser Leu Val Tyr Phe His Cys Ser Ala Leu Ile Cys Asn 630
1891 CAA TAC TCT CCT GAC TCT CCC TTG TGC TCT GTG ACT TGC TCT GGG TCA TCT AGA CAT AGG CGA GCC ACA GGG AAC ATT GAA GAG GAG AGA 1980
631 Gln Tyr Ser Pro Asp Ser Pro Leu Cys Ser Val Thr Cys Ser Gly Ser Ser Arg His Arg Arg Ala Thr Gly Asn Ile Glu Glu Glu Arg 660
1981 GTG ACA GCC AGC CTC CCA GGA CCC ATT CTC CTG TTA CCG AAT GGC TCT TCC TTC AGA GGT GTT GGA GAT TCC AAG GAG CAT GGG ATG GCT 2070
661 val Thr Ala Ser Leu Pro Gly Pro Ile Leu Leu Leu Pro Asn Gly Ser Ser Phe Arg Gly Val Gly Asp Ser Lys Glu His Gly Met Ala 690
2071 GGA GAT GTT GCT TCT AAA ACA|ATG GCT GCT GTG GCT GCC TTA GCA GGT GTA GTG GCA ACT CTA GGC TTC ATC AGT TAC CTG|TGT AAA ARG 2160
691 Gly Asp Val Ala Ser Lys Thr |@t Ala Ala Val Ala Ala Leu Ala Gly Val Val Ala Thr Leu Gly Phe Ile Ser Tyr LeulCys Lys Lys 720
2161 AGG ACC ATG ATG TTA AGT CAC TAA 2184

T2 Arg Thr Met Met Leu Ser His * ¥21

B2 B /P2 FAMAREZRFIREREEERFT
Fig. 2 Nucleotide sequence and deduced amino acid sequence of L. capensis ZP2

2.4 hZP2 EEMFESREERZRKL
SARFERFMEAERE B0 W E R 1T 24
ML IF B0 EAERICA E. coli BL21 FRIK M B
FIFE &L, B MRS &0t SDS-PAGE H Jk Jf i & (&
5, B E R AR T, 5 A pET-28a-hZP2

HARD E. coli BL21 G5 T 35 70+ 1 K/NIE A
41.17 kD [ 55407 . R W] hZP2 Fl & Rk E H 2 A 7]
W, H1l mmole L 'IPTGiES 4 h JF,30CH
37T°CTF & e A B B T 5256 h J5,30°C R &l
&=, M 15h)5,30°C 1 mmol « L ' IPTG 5 37°C



5% 2

JAE i A5 AR BN E I 2 B sE B R Rk 185

0.2 mmol « L™ IPTG F &= M. #HE &M
F.ES 15 h &M 6 h & 4 h ig#E = . 37CiE

SignalP-4.1 prediction(euk networks):Sequence

1.0
A C-score —
08k S-score —
Y-score ——
0.6
2 i
50.4
w2
0.2 i}

0 100 200 300 400 500 600 700 800
Position

Probability
=)
=N

© 15 hJ5,0.7 mmol « L' IPTG #% % E. coli BL21
FRIKI H A Rt

TMHMM posterior probabilities for WEBSEQUENCE

1.2 - — transmembrane ——inside outside

1.0 +

S
0

=
'S
T

s
[

0 100 200 300 400 500 600 700

0

TE AL ZP2 BT 7 9 B9 A5 5 TN L B ZP2 S RE IR e 81 Y 25 DX Tl
B3 zZP2 SKERRF FIH{E S BKF0 B 5 X 13 B

Fig. 3 Signal peptide and transmembrane helices prediction of L. capensis ZP2
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