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Table 1  PCR primers used for amplification
Primer Sequence(5'—3") Target sequence Size/bp
GST-L CCGCTCGAGAAAAGAATGTCCCCTATAC GST 678
GST-R GGAATTCGGATCCACGCGGAACCAGAT
5'A0XI1 GACTGGTTCCAATTGACAAGC . .
37A0X1 GGCAAATGGCATTCTGACAT o signal peptide 492

1.2 pBD-2 fEAMER R BRI 15

R4l NCBI fiz 38 9 (pBD-2) (% 3% %5 NM-
214442) , 275 BB R e B O 0 %% B 1, FE AN 078 2
2 7 9 A B T AR P 8 v B R A AL . AR
s 5 B P 81 1523t 3 4> DNA J B :pBD-2-L;
5'-GGAATTCGATCATTACATTTGTGCTAAGAAGGG
TGGTACTTGTAACTTTTCTCCA-3', pBD-2-M: 5'-
AGAGTAACAAGTACCTTCAATTCTGTTAAACAATGG
ACATGGAGAAAAGTTACA-3",pBD-2-R:5" TAAAGC
GGCCGCTTATCTAATACAACACTTAGCCTTACCAGA
GTAACAAGTACC-3', 7E Jy Bt pBD-2-L 19 5" % s il
EcoR | B YL s S 1 A PR AP PR , 76 v B pBD-2-
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2: 1: 20 LW R 5 5 78 PCR X b 5 & 4 fif 5 2] 4
Ko M E&MF:94C 2 min; 94°C 30 s;52°C 30 s;
72°C 30 s; 947 35 MEH 5 72°C ZEfH 10 min, ¥ 3
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pPICOk 4 (A k47 XUEE U , IF: [l Wi il 4] 7 49 , #8 pBD-
2 5300 ve B F B pPICOk-GST # A H pPICOk 44
o, g3 i A # R Gk # iK pPIC9k-GST-pBD-2 Al
pPIC9k- pBD-2,

1.4 EBREES KM71 BZ5MMEH &

M —80°C PR UL B A I, 2 Fh 2 5 5 mL
YPD 53R 10 mL 40 5 4 ,30°C (250 r/min £
et . WSO wWL (3G SRR 2 5 50 mlL i ff
FiFR 3 200 mL = M2 1,28 - 30°C 250 r/min
Fide 3 —4 h, B E R IT IRV Dk i B o R 20 M
FY T 4°C,0.2 xg 05 min, B Tk b, FH25 mL
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() VK TV 1) T TR 7K B 18R D0 9 B 0.2 x g B
5 min, & F oK _F 510 mL K # ¥ 1) JC B KO8 B R 3T
EHE, 0.2 xg B0 5 min, B Tk F; A 2 mL ok
TR 1 moL/L (1 1L B B2 v WK A 1A U0 € &
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(9 1 moL/L g L1y B 2 75 W0OKs 187 1A DT vE &, & T K
I B .
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PCR X5E .,
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ReFE 509 =M, 289C , 250 t/min 5 %% 16 h,4%C
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(V/V), 54k, 4 0,24 48 72 .96 F1 120 h i [i] i
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13.4 x g B§.0> 2-3 min, 53 B L% FIBE AR K5 S
¥4 3 17 SDS-PAGE Hil Western blot 4 #7. F
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Jo M B R M (DAB) 1 €5,
1.7 pBD-2 ik FiFEMEFEIXE
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pPICOk {4 i 492 bp 1y Z& 7. 45 R Ul B, GST-
pBD-2 FL[A 75 B &8 4 B &E KM71 B2

FH AOX 18 1 51 ¥ it 47 PCR §" 38 1 45 5 s,
FHPE 55 20 B BE 09 9 3 S 625 bp (9 77 W) Rl
(AOXI b NIiE51 9 Z [ J7 51 492 bp 1 pBD-2 J Bt
133 bp Z ) , 25 A& XS I/ pPICOk {XF i 492 bp 1y
Flr o S5 ALULW, pBD-2 JLIH 7 8 C 4 A B 2 B
KM71 JE P2
2.2 SDS-PAGE } Western blot 43§t

%f pPIC9k-GST-pBD-2 Fl pPICOk-pBD-2 % fk i
Ty e BE R AL F AT D B R R 3k, i T AR
0 R U 2 43 W R R 8 2, DRt B BOGER GK T E TR

M 1 2
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170—
130—
95—
72—
55—

7 <30 kDa

Bl 1 GST-pBD-2(A)#1 pBD-2(B)EHBEERIEZLF
Tricine-SDS-PAGE H jk

Fig. 1 Tricine-SDS-PAG electrophoresis of expression supernatant of
GST-pBD-2 recombinant yeast ( A) and pBD-2 recombinant yeast
(B). A: M. Protein Marker 1. GST-pBD-2 2. GST 3. Emply vector
control; B: M. Protein Marker, 1. pBD-2, 2. Empty vector

control.
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A3 S H UK A BT (B 1-A (1-B) o & 1-A H g 55—k
1 28 R /NVTE 26 kDa 5 34 kDa Z[H], 5 H B &
129 30 kDa [ R/NAFF &, % W] GST-pBD-2 & 1+
KL, B 1-B R —JkiEhE I R/NE 1 kDa 55
10 kDa Z b, 5 B & 1 pBD-2 (K /N2 4.4 kDa
FFF 4,3 W] pBD-2 RIS RIL,

JH GST B it AL P A& AE Western £ 1] GST-pBD-2
)RR TEN (B 2) , W Th A A K/ 30 kDa (1)
i, R W] GST-pBD-2 I3 2Kk,

M 1 2

kDa

26—

34— <30 kDa

B 2 GST-pBD-2 & H Western blot
Fig. 2 WesternBlot of Protein GST-pBD-2. M. Protein
Marker, 1. GST-pBD-2, 2. GST.

2.3 MEEEXEER

R ity 75 SF AL 7 A B 40 B R (BT 3) IR
pBD-2 I i5 LI X A EL YD 1T R R €500
AR . AR S g X B bR ME R R AT TS
5 (H R AN W], B LA U6 3 34 1 R /9 pBD-2
TR B 3 A R BRAE

B3 pBD-2 BFARKXT C500 ™ By ) H R

Fig.3 resistance of pBD-2 mature peptide to C500.

1. pBD-2 mature peptide supernatant, 2. empty

vector control, 3. culture medium of yeast.
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SRR AR N E SN e A SRR 7 Y SN 7]
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PEAT T pBD-1 fE B AR BERE IO R0k . F M Bl
RS2 B pBD-2 LN 7E HEK293T 4 g b iy 23k . 1k
Hb, B HATIIE R B R G BAR AT (B2 T
JER Y Lt 20 i 0 R 3 A i IR A 5 AR R L iR
KT BN A R R K R G0 K 5 R 385 B A 3= 1
Y T RAR Sk W R GK R G E S B W &,
A K A T 0 i i R A3 R R
KA HRIR

Al 577 0 2 149 255 () 25 A RAT TR 4 FH AL 3 4 1
A UK X388 ) = %o i B T G 3 P AR R ) R
pBD-2 AR 253 T A5 5 IORTHT Fr B i far R AP S
W — R BB Z 8K, A e A T B T, I
N-3i 5 C-di /S AN REAH 24 1Y & BB ik 5, &5 ) 2
B R K IRIGE . Veldhuizen %53 1 & WL pBD-
2 JRCEBVIK, UE S T AT ARG PR U . A 5
R TR B 1Y) TR B I 41 2 b 445 pBD -2
PR IE R TR o A = AT A B
PCR AP #4315 pBD-2 Jl Ik (K, R HI i A
TR, FEAA LT 2 A & S 5, pBD-
2 S AR B R R BN BN A s W e B O i R A
BB R MR e AR AR R L A g
J BET LR 4 B 0 1 B8 R [ R 14 D 2 25 0 R B s
BEIFS, el 8 1 Rk g m . A5 pBD-2
BCAKIE AR 7E o {55 K5 S8 B3 1 & o

A 5% ¥ 3 G 1) 41 e 3K Bk pPICOk-GST-
pBD-2 Fl pPICOk-pBD-2 £ E Ak 5, J s 43 a7 1 1) vl
i i A0 5 K T A 3R MR A Ak B HE IR i B KM71
rh, 25 0 e A5 B0 B E I PR R R AR Tl AN
MR F R 5, el 28 i S 1 XU iR B SR
B] 75 il B pH (B 355 % e 10 VR N B 1 4 o R
S50 VR A R B HEAT S B R A AN R (1R GA
wIE AOXT 1Y JF 3 F A B4 @&, pBD-2 i 2 Ik 4
B, oy F /DN 2l Ak S LA IR A Rl A IR BB T
—EBRE L RA R, AR TR GST-pBD-2
A HEE R R EAE, HE GST 4 Western blot £
I, GST 3k H0AR 5, vl G A9 J5L A% pBD-2 AL Ik
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F 6 it B8 B T 26 1 B GST R R .

S 36 0] (P A S 8 S AR AT ) R Y D Mut (1Y
PPk, 4% GS115 #k A1 SMD1168 (] b K 24 43 58
B, —H A MR, J5 i LK 8N Muts 1)
KM71 Wbk, BOA A Rk HERBRAR, X5
TILA A 5K B AR e B 2R G0 A5 5 KD 1 &R
PRI, W 6 F A2 A N-dim 22 LA &5 R 5
LU BORERE I 43 W A X pBD-2 Lk 1Y
LER N REA — 2 1 R R 5 O 8 1Y T 41 1k R [
pBD-2 Al IR D 88 5 (0 9% DL BRI o 3k e 1 A —
SE XTIV, e S T B Pk e R AR A B MR 4 T
(1975 58 5 pBD-2 JC IR A 32 38 Rl 2 Ak i 7 o B i
fift s pBD-2 WK AE 3R 3k v nl BE & BEAT R M A5 5
TR JC A o D3 A A R B O e R S
5 S R OK Y, B A — 5 I B, BRI 1t — 25
(R ey e 25 B = g e A T R R B —
LI

oI TR pBD-2 B KR B A7 Al Ak 3, (A4
IR FIAS P 7™ A 1) B I AR LR B AT 2 R A
WA . AT B By B ik B4 1 i A6 9 pBD-2 B JIK
PUAAISC T B A 3R 2 B0 IR Y 2l 4k T2 4l , K ik
pBD-2 Al A IR A L% 25 7 ANl AL T 20 09 T A A7 e ik
TR g DA [R) R, AR BIF T T B0 00 T 556 8 3 W], TR B
e B 2 2R F IR 1 RO A L YD T R 55
Bk €500~ # A7 H i £ 1T, (H pBD-2 Jig 20 Ik B 1 £ %
B T XA — RE B AR R (E R A AR
7, 1X 5 pBD-2 i Ik 3% 3k A, 5 P R i AR LI
EPSE

AT pBD-2 J IR FE X 1 e ik B B 45
FIFIK, v T pBD-2 K AR 4R BB, Lo B UK
AN iR S B DA A T R TR L XS 2R Tk Ak
Az pBD-2 BRI I 58 B A B i 9 2% fH
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Expressing of porcine (-defensin-2 mature peptide in the
yeast

1,2# . . 1,2# . . 1,2
Han Hu ™", Binbin Yu ™", Qigai He "
"College of Veterinary Medicine,’State Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University,
Wuhan 430070, China

Abstract: [ Objective ] To construct the recombinant Pichia pastoris KM71 in which Porcine B-defensin-2( pBD-2) mature
peptide could be stably expressed and the antimicrobial effect was evaluated. [ Method] According to the requirement of
yeast codon bias for protein expression, three pairs of primers were designed for development of SOE-PCR to amplify the
genes coding pBD-2 mature peptide. The resultant genes were cloned into pPIC9k and pPIC9k-Gultathione S Transferase
(GST) vectors to yield the recombinant expressing vector, pPIC9K-pBD-2 and pPIC9k-GST-pBD-2. The two recombinant
plasmids were linearized, followed by transformation with Pichia pastoris KM71 cells to produce the positive clones of
recombinant yeasts. The expression conditions were continuously optimized to produce mature peptide of pBD-2. [ Result ]
Gene fragments for GST-fusion PBD-2 and pBD-2 alone were amplified and integrated into genomic chromosome of the
yeast KM71, respectively, and the recombinant yeasts were obtained; GST-fusion pBD-2 peptide and singular pBD-2
peptide were successfully expressed. The mature peptide of pBD-2 showed a certain inhibition effect on the growth of the
Salmonella choleraesuis C500 " strain. [ Conclusion | The pBD-2 was expressed successfully and casted a light for massive
production of the pig defensin, a new antimicrobial agent.

Keywords: Porcine B-defensin-2, mature peptide, eukaryotic expression, activity in vitro
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