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BHIRAF A, 519 PL.P2 Jy OmpK FEH 7
Pl. 5-GGAATTCGCTGACTACTCAGACGGCG-3'
(F X2 EcoRTHE ) A7 5, P2: 5-ATAAGAA
TGCGGCCGC TTAGAACTTGTAAGTTACTGC -3’
CNRIZ R NotlBFUIAL 50 5 514 P3.PA hy i 1 B 46
L AOX1 3 % 5% 519, P3: 5'-GACTGGTTC-
CAATTGACAAGC-3", P4: 5-GCAAATGGCAT
TCTGACATCC-3',
1.5 pPIC9K-OmpK #ikmtgiE

PLFIE TR pET30a-Om pK ABH, I F i3]
Y P1.P2 " 15 OmpK Ji 24 ik 36 (A, 7 B0 B 24 K7
WA B AT EcoR I Fl Not | BEIAL &, 4
B4 S Ky 294 C TARME 4 min; 94 CAEME 45 5,61 C
Bk 30 s,72 CHEM 90 s,30 DMEFR; 72 CHEMH 10
PCR =¥ 4ifb )5, A EcoR 1 . Noz 1 MHE§ VI,
55 2 A8 ) Bl SRR V) A pPICOK 3k 8 57 3% 4 B I
EETE YA KRBT E. coli DHbo B2 254010,
RIGUHAT T & FIBE K (50 pg/ml) Y LB A L.
Pt o B 22 T PCR ORI OR WU V) %5 76 LIP3k 58 1
i Invitrogen 23 & ¥ .
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SDS-Hii %4 fiff 7 42 WU E 41 i ki pPICIK-Om pK
R Bk pPICIK, 48 Sal T ¥ Y) 3 h, JH B/ &
7/ 5 BCBERh £ . e e, WS DL E T, LUK TR
ddH, O ¥ #1520 1) Bk DNA
1.7 BEARNMSNKEEHLR G418 IFiE

D7 SRR i £ . 2 Invitrogen 24
) Y B2 R R R GA T GBI ) #E AT

DEHFTA AL, W 1 mL 2 mg/mL
i £ DNA 7~10 min, HE vk 7 DL #5505 P A
DNALHL 60 pl JRAZ S BEREE &L, ZRERN
LiCl %W . 0¥ n A F %1 Ji iy : 50 % PEG3350
240 pL,1 mol/L LiCl # ¥ 36 1,2 mg/ml L%
fik: k5 DNA 25 pL,5~10 pg/50 pl Fiki DNA 50
pL. FIZUSED 90 s H 2 Wi 344), 30 CKiB
M E 30 min,42 CH#IH 25 min, 8 000 r/min R E
L 6 min WHEBERFEARIFLL 1 mL YPD AR 5% 5
B IF 5250 r/min,30 CHEW 2~3 h Ja &0 L BRE 5
W RITE IR A, LL 100 ~200 pL & T MD 5
RDB AR |.30 CH53% 2~4 d J5 B AT WAL ¥ .

3)G418 ML F R, LA 1~2 mL BT K
ik MD % RDB “F 4 - fir B # b 7. B 2 4
5X10° cells/mL, £ B 200 el A T & 0. 25,

min,

0.5.1.0,1.5.,2.0.3.0.4. 0 mg/mL G418 i) YPD
SEMR b, 3~5 d MLEELE IR,
18 BENHALFHHREFNARBEBLEEM PCR
YE

SUFP R B G418 PR b B R R TR T
MM MD -z b 47 H e 2 80 1) ] 265 7 L B 1R 56 A
MM V4, HAE MM P-4z AR 24 h 3 100 pL
P EE, 2~3 d Jeid sk gs . B Mut™ R B9 5%
W+ AL H 0 R Beny R P51 4 PL.P2 FA R B
AOX1 HeH i@ 51 %) P3. P4 47 d #% PCR, #E17
P 7% PCR FIA AR DNA A9 3R HBUCR i F 25 5K - PE
B B Y5 O T 10 pL B ddH, O 1, i A
5 pl(5 U/pl) WY % 40 B G Lyticase, 30 “CHEH 20
min, B E AR Sk AT B 1 ~2 K, %7 5 ¥ A
G AW 5 min, KB 5 min. B8 A RERE 1R, A
Je 6 BT B 0 BRSO Y HEAT PCR. 5149 P1.P2
FIP AR S 1. 57, BERE AOXT LA 3E A 5]
Y38 &R .94 C AR M 4 min; 94 °C A8
1 min,52.7 ‘CiB kK 1 min,72 ‘C#EfH 90 s,30 1§
572 CHEMP 10 min, P37~ 4 190 09 3505 b 5
Jiz FL VK A3 T
19 PFAMELTFHESRIEISLE

PRHCERE B PR e i R 2 12, 5 mL BMGY
REFe i, 30 °CL, 250 r/min £ & Dgoy = 2. 0~
6.0, B UK ER K, I BMMY L H B4R
Dsoy =1.0,30 °C ,225 r/min S 3k, B 24 h K
T B 2 LR B0 1%, 4y SRS S5 24,48,
72,96 hEURE B IG5 2 X EREZZ R IR & 5 AT
12% SDS-PAGE Hi 3k A&
1.10 HZEENE

Fik FWE S 12% SDS-PAGE HL k43 8 )5 .
BRMPRAE R L, 50 AR Wk 4 °C 3t .
INA—H0 TR A% R KW OmpK IfL7E. 1 1 000
i B, OmpK 1) JFA% 235 A4l b B0 A 78 1L SC R )
TBST (20 mmol/L Tris-HCI(pH 8. 0),150 mmol/L
NaCl,0. 05 % (V/V) Tween-20) 35 B& J5 A 41 AR
i E L Y B CHRP) bR id 19 3£ 41 % 1gG. 1 ¢ 1 000 7
B, TBST %5k, fcJa H W-TMB i (7 & k47 2
@, IR B 25t 5 K e 28 0k O
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RUWE 1., &8 OmpK B K E B 7 51 K Ry 741
bp(GenBank #3155 : AY332563),5|4 P1.P2 ¥ 14
) H B R BT & U 45 2R (8 1-A) 5 541 Bk
pPICIK-Om pK 4 EcoR 1 #1 Not 1 XY J5 H 21 2

M 1 2

bp
2000

1000
750
500

250

100

B 1-B) . 1 4R BER/NA D 750 bp. N H Y
B3 1 2R BER/MIS 9 300 bp. o pPICIK Jit
R, 2 W] LA A T . I SRR A
P51 55 Om pK 5: K 7 51 58 2 A ]

M. ¥ 2 43 F J ik A ff DNA marker DL 2 000;
A:1,2.0mpK #BF OmpK gene; B:1,2.3. 4 JFkl pPICIK-Om pK Recombinant plasmid pPICIK-Om pK

B 1
Fig. 1

OmpK B34 Bk E i) PCR(A) F1 R X & pPICIK-OmpK BI W BE 11 4 %E (B)
PCR amplifying of mature peptide coding sequence of OmpK (A) and restriction

enzyme digestion of expression vector pPICIK-OmpK (B)

22 BEHRNMELREHESEER G418 iFik

A0 >R FH A S 1k ) 5 T B RS A5 AN L R A
WAl AR T AR R RO . BP AT GS115 7E 4 2R
B RO (HisH) AR, Ae i A =R, B A
AR E SRR AR 0, T HUA b T 4 TORL Y
P £ A BE AF B = 41 & R 9 MDD F A AR K. 5 4k
(1% T BE A0 U A T MD PR, 28 2~3 d 5 R AR
LK HZ 80~100 MHLTE VE . AN DL
ek 2 # 0L 8 A A BSR4, 3l 5 G418
1015 B 2 0 i 2k 22 4 DL, 7 4 0Ok R A TR
)5 1 B B AL TR A T &% 4. 0 mg/mL G418
YPD FH . 25 3~5 d Je sl T 100~200 4
AL
23 SENFELFHRAENARELERPCRE
E

A ki pPICIK-Om pK FlJE B JFoki pPICIK
2 Sal | HEGVILPEIL)S 51k GS115 B, KZ1ETE
FIEAM Hisd 5 ERAREEL, ri k2
B fb 7 Mut”™ R8, SR H T ROR A BB 5 A
AOX1 EEHF 5 A v e 71 E R4 AOX1 i
SR AR A DT IR e B A R AOXT R AR
His™ Mut B84k 1. 75 MM #il MD V-t 4= K T
R, 555 3 d e, REEHE ¥ MM fil MD

SR B B VR /I LR AR 2 5 mm, 3 U
AL RZHE Mut™ B, 7ERE % PCR S5,
Om pK FEPF R 519 P1.P2 ¥4 5 1 2 R/ 2y
750 bp B R B 2-A) L EERE AOX T FE A3
SIS BT REZEE TR Mut 8L A B
e di 8 A2 B GS115 ) AOXT LK, b & 18 2
ZMF L1 A R BF AR GS115 9 AOXT R, K/
2954 2 200 bp; 1 Zc WA H A EER I b2k -
BT 4y I 9 J5 K/l 1 228 bps B4k T B R
pPICIK M MERE AL ™1t 2 45701 . 1 2% R/
24k 2 200 bp, 55 1 254 K/NHA 493 bp (Kl 2-B) .
PCR 25 5k — 20 Bk T i 453 5% 16+ 1) F Y
AR BB AR Muat
24 PMHHEELTFHIFESERIES Western-blot £7E
AT HA R pPICIK-Om pK 1) £ 55 4k
FERBEMIEST.HE 2 RIFHAE LF 35w
B TFREA N 36 ku(® 3-A), A5 P
F GS115/pPICOK-Om pK ik iy 5 4 5 1 7l ) 78
55 K AR W, OmpK B BVIK L R Be A & K
/NR TAL bp(HL A A A LR F 5 I gk 1Y
WA R K 765 bp, it 254 AN IEFRIE I 1) £
K H A8 WU A 7 BT il 28, 8 ku, HEAREERE
TE 53 W 26 3R AMIE R 1 R ] 6 H 1 A7 0 0 A5 & i
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SV AE A R R B0 B L R A7 5 RN Asn-X-Ser/  ZUEH,

Thr, 76 28 i 3 1k 07 2 1000 4K 4 NetNGlyce il E. coli BL21(DE3) ik OmpK A E H .
OmpK FHE AT EFH — N TE RSO L B Zalifb &5 7E 0 B S 28 8 v 22 e, il & T 240
WL R IR E L OmpK 20 F S KT 29 kuo MG . e BNl 25 B B, W bE R A Y Al A v
AR P EHAE AT AN 36 ku, ATRERET 5% OmpK M 25T M1E & 2 Bk 2 W (& 3-B) ,
JERR AL 2R X FE B RE Rk R 2 2w B B RUTE AR A PR R 2 B B R,

M 1 2 3 4 5 6 7 8 9 5 4 3 2 1 M

bp

bp bp

2000 2200 =4 2 000
! (7)9 1228 1 000
500 750
250 500
100 250

100

M: B2 4 F B As i DNA marker DL 2 0005

A1, B R pPICIK-Om pK [ X BE Positive control of recombinant plasmid pPICOK-Om pK; 2~7. ¥4k F GS115/pPICIK-
Om pK Transformants GS115/pPICIK-Om pK; 8. WA= # GS115 B X B Negative control of GS115; 9. ddH, O AR B X B Neg-
ative control of ddH,O;

B:1. #4kF GS115/pPICIK Transformant GS115/pPICIK; 2. B 4= #1 GS115 B ¥ %} B8 Negative control of GSI115; 3. T 2H [t %
pPICOK-Om pK FH XS B8 Positive control of recombinant plasmid pPICOK-Om pK; 4.5. #4tF GS115/pPICIK-Om pK Transformants
GS115/pPICYK-Om pK.

B2 #5434 P1.P2 PCR(A)F1 AOX1 B S|4 PCR £E#H L F(B)
Fig. 2 Identification of positive transformants by PCR with specific primers P1,
P2(A) and Pichia pastoris AOX1 general primers P3,P4(B)

M 1 2 3 4 ku M 1 2

ku 116.0 —
7.2 mem
66.4 == S 64.0 = =

3e— e
44 R 45.0 =

——

20.() e — 35.0 == —
20. 1 === - 25.0 — W

14.3 = S
18.4 — g

14.4 —
A B
M. 4> F i & Fr i Molecular weight protein marker;

A1 Bk GS115/pPICIK & HIBEIEF /5 45 3 K IUHi 35 5 [ Supernatant products of transformant GS115/pPICIK induced by
methanol after 3 d; 2,3,4. % fbF GS115/pPICIK-Om pK ZH i T /5 1~3 d MK 3£ & 13 Supernatant products of transformant
GS115/pPICIK-Om pK induced by methanol after 1-3 d; B: 1. % fbF GS115/pPICIK B & [i% /= ¥ Supernatant products of GS115/
pPICIK; 2. #4kF GS115/pPICIK-Om pK ¥ & =4 Supernatant products of GS115/pPICIK-Om pK.

B 3 GS115/pPICIK-OmpK # 5 L iE# # SDS-PAGE(A)#n Western-blotting(B)
Fig.3 SDS-PAGE(A) and Western-blotting(B) analysis of culture supernatant of GS115/pPICIK-OmpK
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Construction of eukaryotic expression vector of OmpK of Vibrio

harveyi and identification of protein expression in Pichia pastoris

HE Chao-jun’ QIU Yang-yu' MAO Zhi-juan® CHEN Ji-gang® WU Zhi-xin'

1. College of Fisheries » Huazhong Agricultural University ,Wuhan 430070,China;
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Abstract The existing research papers have demonstrated the strong immunogenicity of outer

membrane proteins to aquacultured creatures. Using the previously constructed recombinant plasmid

pET30a-Om pK as template,the peptide coding sequence of Om pK was amplified by PCR. After introdu-

cing restriction sites at both 5’ ends and 3'ends of the sequence,the gene was cloned into secreted expres-

sion vector pPIC9K, and formed the recombinant vector pPICIK-Om pK. The vector was linearized by

Sal I .and transformed into Pichia pastoris strain GS115 by the method of Lithium Chloride transfor-

mation. Transformants were selected by G418 and confirmed by PCR. The recombinant protein was ex-

pressed and secreted into the supernatant after inducing by methanol. SDS-PAGE analysis indicated the

recombinant protein OmpK was hyperglycosylated with a molecular weight about 37 ku,larger than the

expected size 29 ku. Western-blotting results showed that the recombinant protein OmpK could react

with the antiserum against OmpK expressed by E. coli BL21. It indicated that the protein OmpK was

glycosylated but remained its antigenicity.

Key words Vibrio harveyi; OmpK; expression vector; Pichia pastoris; expression
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