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Secretory Expression of Recombinant Porcine Zona
Pellucida Glycoprotein-3a (rpZP3a) in Pichia pastoris
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Abstract  To obtain the recombinant pZP3a protein for the study of the contraceptive vaccines, the DNA sequence{446-1423)
encoding purified pZP3a was inserted into a vector——pPICZaA. The recombinant plasmid pPICZoA-p7ZP3a was linearized and
then transformed into Pichia pastoris GS115 by electroporation. Engineering strains were attained by screenir-lg with zeocin and
induced o produce pZP3a in high-density fermentation. Then pZP3e¢ was purified by Cu’* metal affinity column
chromatography from the separated and concentrated fermentative supernatants. The purified rpZP3a was identified by SD%-PAGE
and Western blot, and the quantity, purity and rate of recovery of the rpZF3a were analyzed by Quantity One software. One male
rabbit was immunized with the Cu-NTA-purified rpZP3a. The antibody responses against rpZP3a and porcine ZP were detected by
FLISA and the indirect immunofluorescence . Engineering strains expressing rpZP3a in secretion were constructed. A 46kD
component named rpZP3a which can react with anti-pZP3 antibody was purified from fermentative supematants of engineering
strains and the average yield of purified rpZP3¢ cbtained from fermentative supernatants was 8mg/L. The purity and the rate of

recovery were up to 92% and 63 % respectively. The anti-rpZP3a antiserum was prepared by immunization of a male rabbit with
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purified rpZP3¢. This anti-rpZP3a antiserum could react with rpZP3e and purified pZP3 in ELISA and bind to porcine zona

pellucida which produced bright green fluorescence in the indirect immunofluorescence . The pZP3a {46kD) protein could be

successfully expressed in the Pichia pastoris expression system. And this protein retained the immunogenic activity of natural

pZP3.
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recombinant porcine zona pellucida glycoprotein-3a (pZP3a), Pichia pastoris, secretory expression

1.2 K
1.2.1 HEHFES Y .HHASIBREFFILE L.

#1 PCRYBETANSIHRAFT
Table I Primer sequences used for the PCR amplification

Construct Primer sequence
PL(5 primer) 5"-CCGCAATTCGATGTTCCAACCATTGG-3'
P2( 3 primer) 5 -TAGTCGACGGCAGCAGGACAGGTTCT-3'

5'-TACTATTGCCAGCATTGCTGC -3°
5'-GCAAATCGCATTCTGACATCC -3°

a-factor{ 5' primer}
3" A0X1{3’primer)

48 pZP3acDNA F 3,1 1T518 Py #0 P2, 9 4
446-1423 HHF I (F KRR B pZP3a LEIT ),
EPIMP2ARHH EoRT #l Sal I 1 5. (
EFA =ML EEERAREEAAEGR). EF
BREAERGHAS Y afactor M1 3'A0X1 ) LG
T4 HHEABRA S,

1.2.2 HEH A pPICZeA-pZP3a HIHIB. LI A
pZP3o BN B (1 pZ5R JE B MBI, PL.P2 5|8
#4T PCR ¢ 4. K PCR = MK pPICZaA &
MEEHAATAEY EEFFUBRZTENRTE
Topl 0, | Al Zeocin HitE ik AR 4L F. BkAMES
EEMATY SR RMRBRAR BN EHARR
pPICZaA-pZP3a # 1T B VI E MM F (B LB T
EMERERAEWF) .

1.2.3 BB TR CS115-pZP3e [H B . 38 B 1
KEHMEMNFEERYEARE pPICZaA-pZP3a, B 5
~ 10pg fl Sac 1 REBFHETARE{C. SLPELTE T
A GS115 B B2 5 MM (5 B8 Tnvitrogen 4% & T
Hil& ), A8 345, A Bio-Rad B HATEIT.
WA E Zeocin(100pg/mL) ) YPDS #7,28 ~
CHEFE2~3d, BB T2 AR HERHTES
R JE Zeocin( 10002/ mL) B9 YPD B3R, BT 4N
HEFHME, FEI~4 8, BFHH YPD T4,
MR EHFITHEBEE, A3 PL.P2 # o
factor .3'AQOX1 #47T PCR B F.

1.2.4 TEEMESEIRSN R THEHESER
M EFEF SmL YPD F, F 28 ~30C FIRFE H#ag
B B 50 ~ 100pL 5 5 10mL BMGY 85 5 &,
2200/ min & % 55 38 16 ~ 18h, T &1+ F , 3 000r/min
BooELE,TUEA 20mL BMMY EER, S E55F,
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R 24h MNP RE(LIRE 1% ), FHFHEIF 96h J5, ]
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10kD BERMIBKE G, LEEFEH LEZEhE
PBS(& 0.5mol/L NaCl # 0.02mol/L PB,pH 7.4)F#
) Cu** B & Chelating Sepharose Fast Flow &, #:% fl
LHEMBREESL AL 3 MEATMNR 0.5mol/
L NH,C] #J 0.02mol/L PB %% E A& 0.1 mol/L BK
MR PBS BEATVE B WS BE R W 4y, Al G25 R AR
B, E T

1.2.6 %RV pZP3e MAMH &S HE M R ai{b iy
pZPe B KER TR AR EFAZER, F&
MME. AFSEMAETP T ELMAR, HRER
HRAERIIR pZP3e FME SHEPEAW N R
NIRRT AN FENB. HEEMN pZPa
EOMEXR L pZP3 B (1pg/FL) 88 96 TLAR,
A ¥ K A (R #% ELISA ¥, B BT rpZP3a I 75 (1:400)
HEAT R, BB & W A 450nm T RIS LR ERE(E,
BB pZP3a Hiik5 pZP3e K KR pZP3 I KM .
1.2.7 #ifkfG pZP3e SEE MBI W ERM IR @S
Quantity One X1 43 #T SDS-PAGE H 3k 4 3, L BSA
ERRHEX BY BB RAEAMELH pZP3a 7=
B, RSk pZP3a BOHE FIEIYWE,

2 #X
2.1 EHARNPOHR

B AR pPICZaA-pZP3a B 7K A 1(lane
1), 20BNE . BEIShNEBEF—£55Hik—
BHWES, E 1D LEFEHEN EHNORFEFRF (lane
3} BUL AR TR SR RABANFENNY
MIEH .

bp

4000 —
3000 =——

1 B pPICZeA/ pPICZeA-pZP3a HIBE U] £ E
Fig.1 Enzyme analysis of plasmid pPICZeA/ pPICZaA-pZP3a
M: markers; 1: pPICZaA-pZP3a; 2: pPICZaA/EcoR 1 + Sal I ; 3:
pPICZaA-pZPio/ EcoR | + Sal I .

2.2 SHATHIPCRETE

% Zeocin IR 1T LSS , 3 YPD F 4R, 355 2 ~
3d, 0\ YPD F R EHEHURERE, FHE1 % PL, P2 PCR
P HRREE 1D KEFRTHERE, M/S A ofactor,
3'AOX1 #4T PCRY YK &, SR LK 2, XM
TEETE 1.2kb U BRI RAFFH, B 183587
REeh, E 4 fiB pPICZaA-pZP3e R EHE A I
FHEHESA,

? BEBEHTEHPCRERE
Fig.2 The PCR analysis of GS115 recombinants
M: markers; 1~ 8: the amplified fragments of 1 ~ 8 recambinants using o-factor and 3' AOX1 as primers; 9: the GS115 control.

2.3 EBRETHH SDS-PAGE #1 Western blot
s

HEERF ITREZ96h 1% FREESERE R
L% SDS-PAGE A% LA 3, 55 8RB EE
iKFEPpRt b, 7EZY 38kD Ml 46kD R B H R EA K
57 (lanel ). Westem blot ¥ EHE R TR R —&F Y

fE5 RYL pZP3 UM 15 /2 K (lane2) .

- 2.4 rpZP3o HEEHE R RN rpZP3a AR

RERERETYEFEMBE LG BE TR
404y #4T SDS-PAGE $1 Westem blot 23 87, {7 3578 48
X} 43 #49 46kD §9 rpZP3e FH A L BE 5 R pZP3 HiL
&R (B 4 lane2) o
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Fig.3 The SDS-PAGE and Westemn blot analysis of the
expression supematant of GS115--pZP3a engineering strains
M: low molecular weight protein standard; 1: the SDS-PAGE of G5115
control; 2; the SDS-PAGE of engineering strains; 3: the Westemn blot

result of engineering strains.
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B4 4A{bf5H rpZP3a #9 SDS-PAGE #1 Western Blot L 5
Fig.4 The SDS-PAGE and Western blot analysis
of purified rpZP3a protein
M: low molecular weight protein standard; 1; the purified rpZP3a reacted
with anti-pZP3 antibody in Western blot; 2: the SDS-PAGE of purified

pZP3a{ about 46kD) .
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FHEINF BB RN (B S right) .
2.5 B4 rpZP3a K5 rpZP3a X7 pZP3 i1
EMEERER

pZPBe EARBEX RSB MO E, 7 3R
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Fig.6 The reaction of anti-rpZP3a antibody
with rpZP3a and purified pZP3, showing

identical reactivity

400 %

5 MERERAERMAN pZP« ik SEMEN TN R
Fig.5 Reaction of anti-rpZP3a antibody with porcine oocyte detected by indirect immunofluorescence
The zona pellucida of porcine oocyte treated with rabbit anti-rpZP3c show bright green fluorescence (left) . no

fluorescence in. the control oocyte {right) .
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2.6 #i{L/E rpZP3c R . AEHNEKENITE
STEREW, WG pZP3e FREFHHEN
S8mg/L, HAEFEX(H A 92% , \ Z BE M 3K13 wpZP3a 1Y

BIYL R AT IR 63 % -
3 it

B Ay .o i 2 5 41 0F b & 508 B SR 9 {E
FAEME A B A, W s it LR A
BV pZP3e pZP3R Y L pZPA Y A ZP3 U Y
CHEXBFERHRGEE, BRXBTEER SR, 5
FEFENH BRHEZREEBEHEEHERAALEAD.
i B R M A FL B R R R AR E N A
REEGIRTNEABESEHMNI, ALk
MK, A S L K&, AR RERE
2R TEYFARPHETREAEHEAMEH
TRZ-. BHEEXER BEAEAERL TS
HEEY. 5 TETRAMREANSEE RBESIL
s UL HETTE B A IR OB b Ay R 28 RS 9 B9 o
WEOAA ZPFY R ZP3(mZP3)Y" T pZP3e fk
ARERBRAN - MEENE EEGEERHN
REBRSLAAEAPEIRME. TR EEREI
HETESWES PP MBS TRE. BI5
W EBEFR RE pZP3a, RESHLRA pZP3 Bk A
FrR RN, R FE R BHNT pZPa PLILE RS
SR R, IR S R R A A o B B RS
HBEY pZP3a BRE A KR pZP3 HARE RN . LR
WY pZP3a IS F IR AR

AR {7 - ) &, N E T i T
BE S HREESEEG, SDS-PAGE K Western blot
347 S 7 TE M A 03 7 24 46kD H1 38kD {7 B 2 PRHE
SHL pZP3 YLK L 59 55 5 54, ot H R BE R AR 1
& pZP3a R4k S5, Western blot F R B R{LH
#p46kD KAVMEE AT, AEBE/DMEFRERER Y
WA I NA—HRIETYHRELE FFE— L0
B HERD N RRLES 3R L B R AR B B R ]
BRI EEAR —BH X, 6k 38kD AR R
46kD Hl BB AR MERE MW . AN BMER
Bl FE R, AN 63% , RHER L AKSE
MABMECaLT R, DRRBTREZIE, A
W T2, WAk EadErNEALA, B HNE
g, L ROE T B & R KGR pZPe ETH
MR S MEL N ESEFNE, BEFT
it — A B 5T
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